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HE ability of Murray Current Limiting Reactors to withstand 

severe short circuit conditions is a matter of record—since 
the first one was built in 1910. Their reliability and sturdiness 
have been proved—unquestionably. 


Murray Reactors are “hand-tailored” to meet definite charac- 
teristics of the particular system. And if available space for their 
installation is limited as in crowded plants, their size is deter- 
mined to suit the conditions. 


Service records of Murray Low Loss 
. OTHER 
Reactors disclose the clearing of the most wypray 
severe short circuits, with the resultant sav- pEvicEs 
ing of thousands of dollars in plant equip- Aerie Leda 
ment, maintenance and operation. Cabde ie ; 
Be prepared with Murray Reactors—their Malleable Strapping 


installations pays and pays well. i — 
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Only Cables Insulated with 


OKONITE 
Give You All 5 






1 Conductors better protected from 
® corrosion by an Okoloy coating 
over the copper. 






2 Long-lived insulation, made with 
® wild Up-River Fine Para rubber, 
carefully washed and dried. 






3 Foot-by-foot inspection of the in- 
@ sulation strips before and during 
their application to the wire. 






4 Perfect centering of conductors 
® by the Okonite strip insulating 
process. 






gq Greater density, uniformity and 
® higher electrical values through 
vulcanization in a continuous 
metal mold. 






eee ITE °* insulated wires Lit Parr 









... with insulation applied by 
the Okonite strip process 


Okonite’s unique and widely-known strip insulating process gives wire 
and cable the physical properties and performance characteristics that 
mean longer and more effective life. 

Inner strips of insulation are applied to conductors in the manner 
shown in Sketch A. The final layer is backed by tin (Sketch B) which 
forms a continuous metal mold. After vulcanization and the peeling off 
of the tin (Sketch C) every foot of Okonite has been simultaneously 
vulcanized at the same temperature and pressure. 


... and insulation made with 
wild Up-River Fine Para rubber 


This rubber is available for restricted applications . . . for those severe 
service conditions where wires and cables are to be installed in wet 
locations. Wild Up-River Fine Para is the only rubber ever used in 
Okonite insulation. Authorities pronounce it preferable to plantation 
rubber from the standpoints of uniformity, better aging and superior 
performance — and nearly 70 years of field experience have shown this 
to be a fact. 

Bulletin 101 gives you further information on the rubber used in 
Okonite insulation and the famous Okonite method of applying it. 
Write for a copy. The Okonite Company, Passaic, N. J. 
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Who Shall Be the Servant? 


O NCE MORE a group of industry people have 
put their personal affairs to one side in order to 
help the government meet an emergency. Work- 
ing under the direction of the former head of the 
Office of War Utilities, this group of men 
will advise the Civilian Production Administra- 
tion how to help the utilities maintain operation 
during the period of the coal strike. 

While most of the coal-burning electric utilities 
have sufficient fuel on hand to carry them through 
this month, a number of companies have already 
felt the pinch and have had to apply to their state 
This con- 
dition can be expected to spread as the strike con- 
tinues, 


commissions for relief of some sort. 


Because the situation is still so local and also 
because such a large part of the country depends 
largely on water, oil or gas for electricity genera- 
tion, it is likely that any regulations affecting 
energy use will remain with the states and munici- 
palities, for the present at least. Nevertheless, 
Washington is keeping closely in touch with the 
situation. Through this CPA utility group of men 
who have been through fuel conservation before 
and know how to handle it, the industry and the 
government are assured that only such measures 
will be taken as are necessary and only in the 
areas where they are needed. In other words, 
there will be the maximum public protection with 
the minimum interference and confusion. 

While CPA and the Solid Fuels Administra- 
tion are to be commended for taking such steps 
as will be necessary to maintain essential utility 
service, it seems to us that a brownout or any 


other expedient to limit the use of electricity is 
not the answer to the fuel supply problem. Why 
should the government use its war powers to re- 
strict the activities of people going about their 
own business before first trying out these powers 
on those responsible for the fuel situation? If 
the war powers are ineffective with them, why 
should they be effective with others? 

During the war miners were working and con- 
sumption was in excess of production. Conser- 
vation was necessary and was made mandatory. 
Today the miners are not working; if they were, 
there would be no fuel difficulty. 

Isn’t that the place to begin to protect the pub- 
lic interest? Why should the public be denied 
the right to work, to ride or be entertained as it 
desires, in order to safeguard the rights of a much 

“smaller segment of society which has been the 
aggressor? 

Utilities do not like brownouts, but they like 
less the idea of asking customers voluntarily to 
curtail their use of service. If there has to be 
any restriction, let it be by law and be enforced 
uniformly by those having police power and then 
only when and where needed. 

Before that happens on a national scale, how- 
ever, maybe the government will forget politics 
long enough to screw up its courage and find out 
once and for all whether it or the coal industry 

Shall coal be 
the servant of the people, or the people the 
servant of coal? 


and its workers is the stronger. 


With the issue now squarely 
before us, this would be a good time to find 


out. 





Novel Trends in European Cable 


T.L.1.C. representative’s survey reveals high-voltage buried cable 


design, aluminum for sheathing, continuous press, drawn polyvinyl- 


ehloride insulated eable and flat 


AMONG THE DEPARTURES in cable 
practice in Europe noted in connection 
with assignment as member of the 
Technical Industrial Intelligence Com- 
mittee were the following of likely in- 
terest to American power engineers: 

A flat design of buried high-voltage 

sheathing. 
Use of aluminum for cable sheathing. 
Drawn polyvinyl-chloride insulated 


cable. 
Cables made longitudinally water- 
tight. 


Cheap form of flat house wiring. 

The details of these developments are 
adapted from the author’s “Report on 
Recent Cable Development in Ger- 
many” which is Field Information 
Agency, Technical Final Report No. 
516 of November 16, 1945, to the Of- 
fice of Military Government for Ger- 
many (U.S.). 


Flat Cable 


In a high-voltage lead-covered cable 
developed and installed in Denmark 
the three conductors are placed side by 
side in a flat arrangement and a lead 
sheet is extruded around this conduc- 
tor arrangement, with the longitudinal 
seam of the lead sheet in the center of 
the narrow side of the cable. The flat 
sides of the cable are reinforced by 
means of two corrugated bronze strips 
held in place by means of a bronze wire 
tightly spiraled around the cable. 

This cable is buried in the ground 
without the use of conduits. It is filled 
with oil in the usual manner but does 
not require any oil reservoirs. Temper- 
ature change in the cable during op- 
eration and the corresponding oil ex- 
pansion and contraction merely caused 
the flat side of the lead sheet to give. 
The reinforcing bronze strips prevent 
permanent deformation of the lead and 
the bronze wire maintains a fixed com- 
pression force on the cable. The oil 
therefore does not have to travel longi- 
tudinally through the cable in order to 
find space for its expansion. Higher 
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oil pressure can be used with conse- 
quent reduction of insulation. A 24- 
km. length of 66-kv. cable installed at 
Aarhus Electric Co. in 1941 has been 


operated satisfactorily ever since. 
Aluminum Sheath 


Aluminum covering of power cables 
has become a standard practice in Ger- 
many where the scarcity of lead was 
responsible for the development of 
aluminum-covered cables. Many diffi- 
culties were experienced before the 
cable could be produced and a special 
hydraulic press had to be installed be- 
fore large scale production was possi- 
ble. The use of aluminum covering 
effects a great weight saving; for ex- 
ample, a single conductor, aluminum- 
covered, oil-filled, 125,000-volt cable 
weighs 8.89 tons per mile against 16.8 
tons per mile, making a weight saving 
of 47 percent. The corresponding 
weight saving of a four-pair telephone 
cable is 67 percent and of a 166-pair 
telephone cable, 49 percent. The out- 
side diameter of the cables is somewhat 
smaller than corresponding lead cable 
and it is possible to transport and in- 
stall longer lengths of cable due to the 
lighter weight which in turn reduces the 
number of cable splices. - 

Cable terminal and splices have been 
worked out satisfactorily (Fig. 2). The 
aluminum cable sheet and the splicing 
sleeve, or end bell, is first tinned with 
a special solder after which the cable 
joints are wiped in the usual manner. 

In a proposed cable sheathing press 
arranged for continuous operation, the 
aluminum is forced into the press un- 
der pressure and a double conveyor 
worm forces the plastic aluminum 
through cable extrusion die (Fig. 4). 


Polyvinyl-Chloride Cable 


A considérable amount of experi- 
mentation has been conducted on a 
new process of producing cables. Due 
to the termination of the war the proc- 
ess was never adopted commercially 
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synthetic house wiring cable 


but sufficient experiments have been 
made to prove the process feasible. 

The starting point is a billet consist- 
ing of an outer tube approximately 2 
in. in diameter and with a core thick- 
ness of + in. In this tube is inserted 
a number of rods corresponding to the 
number of conductors in the cable. The 
tube is then filled with a powder known 
as polyvinyl chloride (trade name, Ige- 
lit) made by I. G. Farben. The billet 
is drawn through a standard draw die 
causing compression of the Igelit pow- 
der. A centering device which is in- 
serted internally in the cable and me- 
chanically held a short distance ahead 
of the draw die assures equal distribu- 
tion of the powder. Further reduction 
in diameter is made through successive 
draw operations and the cable can be 
drawn to an outside diameter of less 
than ;'; of an inch if so desirable with- 
out annealing between operations. The 
cable stays flexible and can stand sev- 
eral severe bendings. After the final 
diameter of the cable is reached, the 
cable is reeled and immersed in an oil 
bath of 180 deg. C. The heating of the 
cable transfers the Igelit powder into a 
homogeneous insulating mandel. This 
process can be used with either alumi- 
num or copper and has been tried with 
copper conductors and steel mandel. 

This cable seems to be particularly 
applicable to household wiring where 
the metal sheathing could be used as 
the return conductor. 


House Wiring 


A cheap house-wiring cable con 
sists of conductor arranged in flat ar 
rangement and insulated by synthetic 
rubber compound, with the conductors 
spaced far enough apart to permit the 
cable to be nailed directly to the plaster 
support. The cables are encased in the 
plaster and special fittings with plug” 
switches and outlets are provided. This 
cable is cheap to produce and cheap 
install and adoption of this system 1 
the United States should tend © 
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cheapen the installation as well as en- 


courage the use of more outlets in new 
household construction. 

Siemens - Schuckert also produced 
cables which were water tight length- 
wise for the German Navy. This de- 
velopment was brought about by the 
necessity for preventing flooding of 
undamaged ship compartments through 
damaged cables. 

Experiments have also been made 
in a unique way of making telephone 
cable water tight. A standard multi- 
conductor paper-insulated telephone 
cable is encased in an aluminum sheet- 
ing consisting of two strips of 0.025- 
in. aluminum. The two strips are placed 
lengthwise and shaped to fit the contour 
of the cable. The strips are sufficiently 
wide to form two longitudinal fins, one 
on each side of the cable. The two 
strips on each fin are welded together 
lengthwise without application of heat, 
solder, flux or other means, except 
pressure. The rolls press the strips to- 
gether and form three close-spaced 
welds in each fin. It is impossible to 
tear the welds apart and they appear 
as a homogeneous mass when viewed 
through a microscope. The two fins 
are then bent to lie close to the cable 
which is processed with jute and armor 
for underground use or a messenger 
Wire is wrapped around the cable to 
permit aerial installation without the 
use of the messenger clamps. This con- 


FIG. | 





Sheathed Cable Terminal 





Telephone Cable Splice 


FIG.2 











struction produces an extremely light- Hollow piston” Cable conduit = Die 
weight cable. 
FIG.S 


FIC. 1—No oil reservoirs needed with 
this flat arrangement of buried high- 
voltage cable 

FIC. 2—Aluminum sheath and splicing | 
‘leeve first tinned with special solder be- 
fore conventional wiping 







_--Aluminum inlet 

, Drive worm 
FIG, 3—Special horizontal press for 
‘plying aluminum sheath to power 
table 

FIG. 4—Proposed press for continuous 
‘pplication of aluminum sheath. Double 
‘onveyor worm forces plastic metal / 
through the cable extrusion die 
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Reserve Requirements for 
Interconnected System* 


H. W. PHILLIPS, Supervisor, Pennsylvania-New Jersey Interconnection 


Load estimate deviations deserve recognition along 


with allowanee for boiler and turbine failures 


in fixing spinning reserve—Cold reserve based 


on longer-term factors—Maintenanece alone may 


demand provision of reserves 


beeause of flattening of load curves 


THAT THERE ARE many kinds of 
reserve is due primarily to the differ- 
ences in time element taken in each 
particular case; the reserve required in 
any element of time varies with the 
quantity and type of equipment in- 
volved, as well as certain other factors. 
The spinning reserve requirement at 
the time of the daily peak involves the 
shortest time element, and for that 
reason constitutes a good point of 
departure. 

Spinning reserve is required at the 
time of the daily peak to protect 
against :— 

1. Failure of turbines. 

2. Failure of boilers. 

3. Load estimating errors. 

4. Transmission failure 


cases). 


(in some 


“Largest Unit”? Practice 


Protection of the system against the 
loss of the largest unit was for many 
years a standard practice of numerous 
companies; however, some larger com- 
panies with relatively small units car- 
ried reserve equivalent to two or more 
units. During the same period, when 
the majority of companies were iso- 
lated, boilers were small in compari- 
son to turbines and the existence of 

‘ * From paper presented at recent meeting of 


E.E.l. Electrical Equipment Committee in Cin- 
cinnati. 
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extra boilers made it unnecessary to 
protect the system against boiler fail- 
ure. Furthermore, the largest turbine 
was frequently more than 10 percent of 
the system load and protection against 
its failure automatically gave protec- 
tion against normal load forecasting 
errors. 

As a result of interconnection (and 
load growth) the largest units have be- 
come increasingly small in comparison 
to the combined interconnected load, 
and consequently, protection against 
the loss of such a unit does not neces- 
sarily mean protection against load 
forecasting errors, which may consti- 
tute a greater hazard. 

During the same period that the 
larger interconnections were being es- 
tablished, improvements in the art of 
electrical generation created a revolu- 
tionary trend in boiler design, which 
resulted in boilers that were equal in 
capacity to one-half, and in some cases 
the full rating, of the turbines which 
they serve. Under these conditions, 
the boiler failure hazard will generally 
exceed that of the turbine hazard. 


Forecast Errors 


After considering these various 
changes in the characteristics of the 
electric system it became evident that 
boiler failures and load forecasting 
errors, as well as turbine failures, must 


be considered in determining the re- 
serve requirements of any system. 
Time, as affecting the type of re- 
serve, can mean that it is used in the 
sense of measure of duration or meas- 
ure of frequency. Statistics accumu- 
lated over a period of several years will 
provide the information that is neces- 
sary for determining the frequency of 


turbine and boiler failures, while data | 


collected over a year or two will give 
ample information as to the frequency 
and magnitude of load forecasting er- 
rors. All of this data is essential in 
determining the spinning reserve re- 
quirements of an interconnected system. 
In determining reserve requirements, it 
should be remembered that anything 
can happen, but that the useful solu- 
tion to the problem lies in determin- 
ing what is likely to happen over a 
certain period of time and in reach: 
ing a decision on how much one is 
willing to spend for protection. 

To illustrate a hypothetical case, as- 
sume that statistics indicate that the 
average turbine failure is once every 
seven years, or once every 61,320 
hours. Furthermore, assume that the 
average failure of a vulnerable boiler 


(one having a direct bearing on tur: | 


bine output) happens twice every yea! 
or once every 4,380 hours. Then the 
probability of losing any particular 
turbine and any particular boiler in 
the same hour is 
1 1 1 | 
61,320 ~ 4,380 ~ 268,581,600 
or once every 30,660 years. However. 
if there are 100 turbines and six vl 
nerable boilers, the equation becomes 
100 6 600 
61,320 * 4,380 ~ 268,581,600 
or approximately once every 50 yeals 
that some turbine and a vulnerable 
boiler will fail in the same hour. Under 
this assumption, a combined boiler an 
turbine failure would occur during the 
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daily 1-hr. peak once every 50 years, 
but the largest boiler and largest tur- 
bine would fail simultaneously on peak 
only once every 30,660 years. This is 
only part of the answer since no con- 
sideration has been given to load fore- 
casting errors. 


Probabilities Determined 


In Fig. la is shown an actual prob- 
ability curve covering load forecast- 
ing errors on a large interconnected 
system. In order to straighten the 
curve, it has been drawn on probability 
paper. This particular curve applies 
to evening peaks on weekdays only. 
After deducting holidays there are ap- 
proximately 250 of such peaks every 
year or about 1,000 every four years; 





1 
1,000 equals 1/10 of 1 percent 


and the probable error which will oc- 
cur once every four years can be read 
where the curve crosses 99.9. Assume 
that experience shows this to be 7.2 
percent. 

The load forecasting error factor 
can now be included in the formula. 
The formula involving the largest tur- 
bine and the largest vulnerable boiler 
in itself gives such a remote prob- 
ability that no further consideration 
of it seems necessary; however, the 
formula for the loss of any turbine on 
peak, on the day of a 7.2 percent load 
forecasting error, would appear as 
follows: 

100 1 100 1 


1,320 ~ 1,000 ~ 61,320,000 ~ 613,200 
or about once every 70 years, while the 
probable loss of a vulnerable boiler 
on the day of 7.2 percent load forecast- 
ing error would be shown:— 

"'6 1 6 1 
43380 * 1000 ~ 4,380,000 ~ 730,000 
or once ev ery 83 years. 

Obviously in this hypothetic al case, 
the load forec asting error is a great 
hazard at the time ‘of the daily peak. 
Reserve of 7.2 percent will protect the 
system for a four-year daily load fore- 
casting error, while if the reserve is in- 
creased to 8 percent, it will protect the 
system against the worst error that will 
probably occur in eight years. 





Weekday Errors 


In Fig. 1b is shown another prob- 
ability curve for the same system but 
‘overs load estimating errors for a.m. 
peaks only on weekdays. It will be 
noted that the curve crosses 99.9 at 
8.7 percent and this is the reserve re- 
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FIG. 1—Probability of error in forecasting load on a large interconnected 
system; 
(a)—(CTop) Weekday p.m. peaks 
(b)—(CMiddle) Weekday a.m. peaks 
(c)—(Bottom) Saturday a.m. peaks forecast are least reliable but also only 
one-fifth as frequent 


quired to cover a load estimating error 
with a probability of occurrence once 
every four years. If it is desirable to ex- 
tend this probability to once every 
eight years, it would be necessary to 
increase the reserve to 9.6 percent of 
the daily a.m. peak. 

The higher load forecasting error at 
the time of the a.m. peak is attributed 
to the fact that the evening peak is 
created by darkness and that the main 
variable is temperature, while the a.m. 
peak is affected by both temperature 
and sky conditions. 

It is advisable at this point to call 
attention to the fact that the selec- 
tion of a four-year probability for the 
a.m. peak might not give the same pro- 
tection of a four-year probability for 
the evening peak. Once again the time 
element should be considered. If the 
morning peak were three times as long 
as the evening peak, the possibility of 
machine or boiler failure during its 
duration would be three times as great 
and for that reason it might be desir- 
able to give more consideration to the 
combined probability of equipment 
failure and load forecasting error. 

Saturday Errors 

In Fig. le load forecasting errors for 

Saturday mornings on the same sys- 


Obviously these fore- 
casting errors are worse percentage 


tem are shown. 


wise than those for the other two peri- 
ods; however, the discrepancy is not 
as great as it might first appear. There 
are only about one-fifth the number of 
Saturdays in a year as weekdays so that 
a frequency of every four years would 
he one in every 200 or where the curve 


Protection against such 
a probability would require reserve 
equal to 16 percent of the Saturday 


crosses 99.5. 


morning peaks. If it is desirable to 
increase the frequency to eight years, it 
would be necessary to increase the re- 
serve to 18.0 percent. The higher load 
forecasting errors on Saturday morn- 
ings are attributed to the fact that many 
industrial plants whose lighting load 
does not vary materially with sky con- 
ditions are shut down, while the light- 
ing and temperature variable in resi- 
dential service is at least as high as on 
weekdays and, therefore, represents a 
greater percentage of the total load. 
In determining reserve requirements 
for Saturday morning peaks, ample 
consideration should be given to their 
duration. 


Probability an Average 


In working with probability data, 
one should always keep in mind the 
fact that extreme conditions may hap- 
pen at a more frequent rate over any 
short period of time than is indicated 
as the average for an extended period 
of time. That is, probability data may 
indicate a certain condition to occur 
once every ten years. while in practice 
it may happen two years in succession, 
and not occur again for 20 years. 

In comparing reserve standards of 
different companies or systems, care 
should be exercised to take into con- 
sideration the methods employed in 
measuring peaks. Although the load 
estimating errors may be practically 
identical on two different systems, the 
same reserve would not 
necessarily give the same protection to 


amount of 


FIG. 2—Approaching equality of morning and evening peaks means a loss of 
capacity available to accommodate maintenance 
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a system which measured its peaks by 
hourly integration as it would to one 
which recorded peaks on an instantane- 
ous basis. This again illustrates how 
duration of the peak period is an es. 
sential factor in determining reserve. 


Cold Reserve 


Up to now we have discussed only 
the spinning reserve requirements of 
a system at the time of the daily peak. 
It has been assumed that the load on 
either side of the daily peak will be 
lower than the peak by an amount at 
least equal to the largest unit and that 
the reserve provided for the load fore- 
casting error on peak will provide for 
ample protection for the remainder of 
the day. If such is not the case, a 
peak load of longer duration should 
he taken into account. 

Once the spinning reserve require- 
ment has been established, it is logical 
to proceed with the establishment of the 
cold reserve requirements. The cold 
reserve of an electric system constitutes 
the spare capacity that is necessary to 
cover forced outages of extended dura- 
tion, yearly load forecasting errors, 
and other contingencies such as poor 
coal and depletion of hydro capacity. 

Of the numerous contingencies that 
should be , cold reserve, 
forced outages generally occur with the 
vreatest frequency. If the daily spin- 
ning reserve is to be maintained, ample 
spare capacity should be available to 
cover extended forced outages. By ana- 
lyzing the company records over a num- 
her of years, the average forced outage 
can be ascertained, and this will con- 
stitute the minimum cold reserve that 
should be maintained. This amount of 
reserve will not, however, protect the 
system against multiple forced outages 
of a severe nature. The amount of pro- 
tection afforded depends directly on the 
frequency of the hazard that is decided 
to protect against. 

Frequency of other contingencies, 
such as poor coal and depleted hydro 
capacity, is so low that the probability 
of their occurrence simultaneously with 
severe, multiple forced outages is Te 
mote, and as a result many companies 
will probably decide against extra pro 
tection against them. Scheduled main- 
tenence can be delayed should this re 
mote probability actually occur. 

Installed reserve requirements of a” 
electric system may in some cases be 
no more than the sum of the spinning 
and cold reserve. If the installed capac 
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Basis for Interconnection Reserves 


The following functions should all be considered in arriving at the 


reserve requirements of an interconnected system: 


|. Spinning reserve should be based on an analysis of combined prob- 


ability of equipment failure and load estimating errors. 


The ultimate 


conclusion will depend on the frequency with which the system man- 
agement is willing to tolerate riding over the peak with no reserve. 


2. Cold reserve should be determined from the coverage required for 


extended forced outages, both singular and multiple. 


In addition, con- 


sideration should be given to low water, poor coal and yearly load 


estimating errors. 
average forced outage. 


The minimum cold reserve should be equal to the 


3. Installed reserve requirements may only be equal to the summation 
of spinning and cold requirements. but consideration should be given 
to the monthly change in peak loads in order to ascertain if this change 


will provide for normal yearly maintenance schedules. 


The newer 


type installations require greater leeway for maintenance. 

Anything can happen. and the magnitude of reserve which is car- 
ried depends on how much of a risk it is desired to take, and how 
much the management wants to spend on insurance. 





ity is equal to the annual peak plus 
these two components of reserve, it 
may be adequate to cover all other con- 
tingencies. This condition has been 
particularly true in the past for sys- 
tems with the greater part of their load 
centered in metropolitan areas. 


Trend of Winter Peak 


The large amount of lighting load 
that is characteristic of metropolitan 
areas generally creates an annual peak 
around 6:00 p.m. in the month of De- 
cember, but as the days get longer the 
evening peak drops off rapidly and by 
March or April is less than the daytime 
peak. In the past, this drop in the mag- 


Water Powers of the World 


Of the total developed water power 
in the world, 77,800,000 hp., about one 
third, 24,223,000 hp., is in the United 
States. Potential water power, based 
on ordinary minimum flow, of the 
world is 667,000,000 hp., of which only 
33,500,000 hp. is in this country. 

These figures are from a_ recent 
statement released by the U. S. Geologi- 
cal Survey (No. 124,873) entitled “De- 
veloped and Potential Water Powers 
of the World.” 

The figures of developed and poten- 
tial power are not directly compar- 
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nitude of the daily peak has generally 
been sufficient to furnish adequate ex- 
cess capacity in the spring and summer 
to handle the normal maintenance 
schedule. This condition may not con- 
tinue in the post-war period. 

An example of the change in the 
shape of the November load curve for 
one particular system, between 1941 
and 1945, is shown in Fig. 2. In 1941, 
the day load was 124 percent below the 
evening peak, while in 1945 it was 54 
percent below the evening peak. It is 
not known at this time whether this con- 
dition will continue, but if it does, there 
will be a loss of capacity equivalent to 
7 percent of the load, which might 


able because the former is the sum of 
installed capacities which average 2 
to 3 times output capabilities at the 
minimum flows of the developed sites. 
The potential power at utilized sites in 
one European country, for example, 
amounts to only about 21 percent, 
while the installed capacity (devel- 
oped water power) is 44 percent, of 
the figure for the theoretical water 
power resources of that country. (De- 
spite this difference in terms, however, 
the data may be said to justify the 
conclusion that development of water 
power has been carried about 
further in the United 


nine 


times States 
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otherwise have been used for mainte- 
nance in the spring and summer. In 
this particular case, had the installed re- 
serve been just sufficient to cover the 
winter peak plus spinning and cold re- 
serve requirements, there would be in- 
sufficient spare capacity available in 
the spring and summer to handle the 
normal maintenance schedule. 

A large increase in summer loads 
may be experienced in air-conditioning 
and other cooling applications. If this 
forecast is realized, still less spare 
equipment will be available in the sum- 
mer to handle maintenance schedules. 

Additional installed capacity may be 
necessitated by the modern boiler plant 
design. Boilers must be taken out for 
inspection once every year, and some 
companies follow the practice of taking 
them out twice a year. It does not take 
much capacity of the modern type of 
equipment comprising one turbine and 
two boilers or one turbine and one 
boiler to absorb a very large propor- 
tion of the spring and summer load 
drop when maintenance is undertaken. 

With present load trends and mod- 
ern design of equipment, it is quite 
possible that many companies may be 
forced to install extra capacity in or- 
der to handle maintenance schedules. 
At the present time this condition is 
emphasized by the fact that many com- 
panies are doing scheduled mainte- 
nance at the time of the yearly peak. 
Such a procedure was almost unheard 
of on metropolitan companies prior 
to World War II. 

In determining installed reserve re- 
quirements it is therefore necessary to 
consider changes in load shape and 
maintenance requirements as well as 
spinning and cold reserve requirements. 


than in the rest of the world.—Kditor) 

Previous to 1940 important water- 
power projects were reported as being 
contemplated and under way in differ- 
ent countries of the Eastern Hemis- 
phere. Most, if not all, of these proj- 
ects were discontinued because of the 
disruption of industry and transporta- 
tion by World War II. In the Western 
Hemisphere, on the other hand, water- 
power development has proceeded ac- 
tively, especially in North America, 
and will probably continue, but at a 
greatly reduced rate. Development in 
nearly all other parts of the world 
should be accelerated. 
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MINIMUM HOUSING 


R. E. HANSEN, Mechanical Engineer, and 


Simplified semi-outdoor design saves approximately 10 


pereent of outlay—Duplication by reeent extension of 


original plant after two years’ successful operation con- 


firms soundness and economy of design—‘Outdoor” total 
reaches 500.000 kw. 


HOUSTON LIGHTING & POWER CO. 
authorized the design and construction, 
for operation in 1943, of a 37,500-kw.. 
850-psi., 900-F. steam electric station of 
the semi-outdoor type, adopting mini- 
mum housing for equipment and maxi- 
mum compactness and simplification of 
arrangement. One_ turbine-generator 
and one natural-gas-fired steam gener- 
ator installed. This plant has 
been giving reliable and economical 
service, at high load factor, for over 
two years. The company management. 
feeling satisfied with the general design 
and operation, and appreciating the 
relatively low development cost—less 
than $75 per kw. of net output capacity 
for steam plant proper, including site 
and improvements—has authorized an 
extension practically duplicating the in- 
itial construction. New layout is of the 


were 


opposite “hand,” giving a symmetrical 
arrangement of equipment. 

A radical element in the design is 
broad use of semi-outdoor features, 
with Riley steam generator installed 
outdoors except for housing of oper- 
ating space, and with General Electric 
turbine-generator enclosed in a light 
removable housing on an open deck, 
served by a gantry crane. Fig. 2 is a 
general view of station. Walls are of 
concrete and windowless, forced venti- 
lation being employed. Plant is built 
on a concrete slab, set on piles at 
ground level. 

Net output during 1944 was over 285 
kw.-hr., 
load factor of 87 percent based on net 
capability of 37.500 kw. Extreme maxi- 
mum net output was 42,000 kw. Plant 
economy for the year averaged about 


million corresponding to a 


12,750 B.t.u. per net kw.-hr. Increase 
in system load for the 30-year period 
from 1916 to 1945 exceeded even the 
rapid growth of Houston and vicinity. 

In a broad plan of power develop- 
ment for the metropolitan area, the 
aim has been to avoid concentration of 
generating capacity and to start new 
plants as found economical, feeding 
into the well developed transmission 
system at convenient points and so 
located as to have available a fuel 
supply at moderate cost. 

A site southwesterly from Houston 
was selected in 1928 for a transmission 
substation which was named West Junc- 
tion; several important power lines met 
there. A steam plant at that location 
would tend to balance power produc- 
tion around Houston, considering the 
150,000-kw. Deepwater Station to the 
east and the Gable Street Station in the 
heart of the city. It is favorably located 
with respect to natural-gas producing 
areas and pipe lines. 

An unusual feature of the 1942-1943 
West Junction construction, and _ the 
1946 extension, is the adoption of semi- 
outdoor design. H. O. Clarke, vice-pres- 
ident and assistant general manager ok 


FIG. 1—Outdoor boiler and turbine-generator with removable shell contribute to low unit cost of West Junction plant 
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Employed for Low-Cost Houston Plant 


LOUIS ELLIOTT, Consulting Mechanical Engineer, Ebasco Services Inc., New York 


the company, took the broad point of 
view that the marked savings in invest- 
ment and the simplification of oper- 
ation fully justified the adoption of an 
unconventional design of plant. Oper- 
ating and maintenance experience over 
the past two years and more has justi- 
fied this decision, as shown by the 
adoption of the same type of design for 
the plant extension. As evidencing con- 
fidence in the use of outdoor features, 
consideration was given for the exten- 
sion even to the adoption of a com- 
pletely outdoor turbine-generator, omit- 
ting all housing. 

Precedent for outdoor installation of 
steam equipment had been established 
at steel mills, oil refineries and other 
industrial plants. Electric substations 
and hydroelectric installations have for 
many years been of the outdoor and 
semi-outdoor type. Outdoor boilers 
similar to those at Gable Street and 
West Junction have given successful 
service in Utah, Kansas and Nebraska, 
as well as in areas with climate more 
nearly like that of Texas. General 
Electric’s mercury-steam plant at 
Schenectady, and municipal stations at 
Burbank and Glendale in California, 
are of the outdoor type. More recently, 
the design has been adopted for five 
steam installations in Louisiana, Ar- 
kansas and Florida. Net output cap- 
ability of installations of this character, 
built and under construction, designed 
by Ebasco Services Inc., engineers for 
Houston Lighting & Power Co., totals 
approximately 500,000 kw. 


Savings Possible by 
Semi-Outdoor Construction 


With reduction in costs of energy 
production by steam generating sta- 
tions, the item of fixed charges on 
plant has become relatively more im- 
portant in influencing total cost of 
product. Increasing costs for operating 
and maintenance labor also make it im- 
portant to select a type of plant utiliz- 
ing labor as economically as possible. 
lhe compact semi-outdoor type of plant 





FIG. 2—Houston Lighting & Power Co.’s West Junction Station has 37,500-kw. 
unit in semi-outdoor structure. The Foster-Wheeler forced-draft cooling tower 


(18 cells, 162 by 60 by 28 ft. over-all) not shown 


achieves both these ends, substantially 
reducing investment as compared with 
the conventionally housed station de- 
sign, and simplifying operation by vir- 
tue of compactness and convenient lo- 
cation of operating controls. 

The keen competition in power sup- 
ply to be expected by the public utility 
industry, together with expectable cost 
and other conditions over the coming 
years, make it particularly important 
to examine all items in plant design 
and construction and to achieve maxi- 
mum simplification and minimum in- 
vestment cost. 

It is difficult to state exactly how 
much was saved at West Junction by 
the plant’s semi-outdoor character. 
Every station has many distinctive ele- 
ments that tend to reduce or increase 
first cost, and it is impossible in com- 
paring two plants to segregate any one 
element and appraise its effect on over- 
all cost. In the case of the initial West 
Junction installation, for example, erec- 
tion was carried on during the war, 
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when labor and material costs were 
high. Substitute materials had to be 
used without much regard to price. 
Delays resulting from priority regu- 
lation, and from transportation diffi- 
culties, added to cost. 

With these factors taken into ac- 
count, the unit cost of the original 37,- 
500-kw. West Junction steam plant 
(below $75) may be considered quite 
low. Unless price levels advance well 
beyond those obtaining during the ini- 
tial construction, extensions will reduce 
the unit cost of entire plant. Such low 
costs cannot, of course, be achieved in 
all cases; a coal-fired station, for ex- 
ample, costs much more than one util- 
izing natural gas as fuel. 

Approximate data on building vol- 
ume, floor area, and quantity of steel re- 
quired are given on the following page, 
comparing the initial West Junction as 
actually constructed, and a plant with 
similar equipment but erected with full 
housing. Quantities given for latter are, 
of course, rough estimates, but doubtless 
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Conventional West Reduction, 
Plant Junction Percent 

Building volume, cu. ft.............. 1,200,000 300,000 75 

ee a re 30,000 15,000 50 
Steels, tons 

EE, a's 4550 ook Ree Rane hee a 1,200 400 67 

WE, Fadiccnddcksseneavan 400 450 —12 

UNE. ccc cRudaedaucus 1,600 850 47 





fall somewhere in the rather wide range 
covered by different conventional de- 
sign types. 

Structural-steel include 
floor gratings, walkways and stairways. 
Quantity of reinforcing steel shown in- 
cludes all required in plant, for equip- 


quantities 


protected from the weather. Such loca- 
tions include boiler firing aisles, boiler 
turbine and electric control room, and 
space for certain auxiliaries. A by- 
product of centralized control is that 
few operators are needed. West Junc- 
tion is operated by three men per shift. 


ment foundations, substructure, and Total operating force of the initial 
cooling-tower basin; increase results 37,500-kw. plant, including provision 
from use of reinforced concrete for for weekend, vacation and absence, 
exterior walls and floors, resting di- includes 18 men. This will be in- 


rectly on foundation slab. At time de- 
sign was worked out, structural steel 
was a eritical material. 

Net saving through adoption of the 
simplified outdoor design employed at 
West Junction, as compared with the 
conventional design, is estimated at 
well over 10 percent of total plant in- 
vestment. This figure applies to first 
unit installed at a given site. For sub- 
sequent units of same size, the dollars 
saved may be less, but these will rep- 
resent at least as large a percentage 
of the total. 


Arrangement of Equipment 


Although both boiler and turbine 
are semi-housed, a building aggregat- 
ing 300,000 cu. ft. is provided, includ- 
ing condenser (Lummus 36,000 sq. ft.) 
space under turbine, auxiliary bay, and 
boiler firing aisle. Ground area cov- 
ered by building (Fig. 2) is under 
8,000 sq. ft., and enclosed floor area 
about twice as much. Turbine-gener- 
ator is on an open deck forming roof 
of condenser room, and is covered by 
a removable sheet metal housing. One 
leg of Whiting 25-ton ‘gantry crane 
rests on outer wall of condenser room, 
with opposite leg running along roof 
of auxiliary bay, on which is placed 
the Elliott deaerator. Vertical feed- 
water heaters are under roof of con- 
denser room, with tube bundles remov- 
able by crane. 

To be successful in operation, an 
outdoor plant should be designed to 
permit nearly all regular duties to be 
performed from a few central points, 
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creased to 22 men after second unit is 
installed. 

Control room is located at same level 
(Fig. 1) as turbine deck, and is con- 
nected with turbine house by a covered 
passageway. At opposite side is en- 
closure at front of boiler; it is neces- 
sary only to descend a stairway to 
reach burner platform. Boiler and 
turbine gage-boards, control switch- 
hoard, hydrogen controls and _ boiler 
are all located in the 
room. which also contains main steam 
stop-valve, as well as handwheels and 
pushbutton controls for other valves. 

Major maintenance work is done by 
men from a maintenance “pool.” at 


controls. one 


the Deepwater plant. It is too early 
to draw conclusions as to cost of main- 
tenance of the West Junction type of 
station. compared with heat for a con- 
ventional plant. During early life of a 
plant many minor alterations are made 
to improve operation, but on the other 
hand heavy maintenance jobs are sel- 
dom necessary. There is doubtless a 
substantial reduction in building main- 
tenance, as compared with a_ fully 
housed design, which may be in part 
offset by some slight increase in cost of 
overhauling semi-outdoor equipment. 
Turbine-generator is covered by a 
light metal removable housing. The 
latter is divided into sections, so that 
turbine casing, generator rotor or one 
generator end-bell can be handled by 
crane, without exposing entire unit. 
Top sections can be removed without 
disturbing sides. Walls along first 
turbine unit are removable. but it has 
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been found by experience that they 
can well be made permanent. Second 
unit will be placed in a continuation 
of present housing, with turbine ends 
together and wall at turbine end of 
present unit removed. Sides will be 
permanent, but will match present walls 
in appearance; end will be removable 
to permit withdrawing generator rotor. 

Original building was constructed 
without windows, primarily for black- 
out purposes. While it was realized, 
of course, that over the greater part 
of life of plant there would be no neces- 
sity for blackout, it was not considered 
worth the added cost to make provi- 
sion for inserting windows later. In 
view of the minor economic difference 
between windowless construction and 
use of windows, the blackout features 
will be carried over into future exten- 
sions. Operators have not complained 
of being “shut in.” 


Lighting and Ventilation 


Artificial lighting installation in a 
windowless building need be no more 
elaborate than 
It is, moreover, seldom possible to de- 
sign a natural lighting system such that 
building occupants can work without 
artificial illumination during the day; 
consequently, there is little difference 
in daily energy consumption between 
part-natural and all-artificial systems. 


in one with windows. 


Ventilation must be accomplished 
by fans if windows are not provided. 
Present West Junction station is served 
by 17 fans, exhausters and ventilators, 
with complete system of ducts. Cost of 
this provision need not be assessed 
against this type of construction, as 
many modern plants of conventional 
design employ forced ventilation. to 
reduce discomfort from excessive tem- 
perature. With a fully enclosed plant 
having four times the volume, cost of 
ventilating would be higher. 

Evolution of the outdoor steam plant 
has taken place over the past fifteen 
years in a series of steps, of which 
West Junction is one of the more recent 
—but not the last. It is likely that 
future plants will employ even more 
radical measures, further to reduce 
plant investment. As an example, hous- 
ing of condenser basement may be 
eliminated. 

Ebasco Services Inc. has acted as 
engineer for Houston Lighting & Power 
Co., in general consultation and in 
designing and constructing the West 
Junction steam electric station. 
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Now’s the Time 


to Sell Street Lighting 


IN THE PAST twenty years, electric 
power companies have only half-heart- 
edly engaged in selling street lighting. 
After early efforts in promoting this 
load to increase energy sales and rev- 
enue, frequently the utilities found 
that the program was not profitable and 
in many cases the load actually proved 
to be an economic burden. There were 
no immediate or short-term results, so 
street lighting was placed on a shelf. 
There have been important exceptions 
to this experience, where street lighting 
has proven itself a real revenue builder. 
Utilities with foresight and determina- 
tion in planning a program have made 
street lighting pay, have replaced obso- 
lete equipment with more adequate 
lighting and have installed initial sys- 
tems in new areas. 

The Illuminating Engineering So- 
ciety has issued a forecast of the post- 
war market in street lighting energy. 
Present day street lighting uses approxi- 
mately 2,000,000,000 kw.-hr. per year. 
To light the streets in cities and towns 
of the United States with adequate il- 
lumination on main arteries, second- 
ary arteries, in business districts, at 
dangerous intersections, bridges and 
approaches and in residential districts 
according to the I.E.S. code will re- 
quire 8,000,000,000 kw.-hr. Therefore, 
6,000,000,000 kw.-hr. per year will be 
added to street lighting energy sales. 
As a result, revenues from this busi- 
ness will be increased over 300 percent 
or from $75,300,000 to about $230,- 
900,000. Street lighting revenue, which 
in the past has been far down on the 
list of electricity sales, would advance 
to a point where it would account for 7 
percent of the total. 

Few people have ever seen a well 
lighted street. This statement may be 
challenged by some who will point to 
outstanding examples of street and 
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hignway lighting. Nevertheless, by far 
the greater majority of the public have 
yet to see an installation which will de- 
mand their conscious attention to the 
equipment or its effect. Over 60 percent 
of the 24 million street lighting units 
in this country are of 1,000-lumen rat- 
ing or less, the approximate equivalent 
of a 75-watt lamp. It is really amazing 
that a light source no longer considered 
adequate for a 10 by 12 kitchen is ex- 


HENRY G. CLUM, General Sales Manager, Art Metal Co., Cleveland, Ohio 


legitimate return. Rate adjustments are 
generally out of the question and only 
three alternatives are open: 

A. Add something of value to the 
service to justify a higher price. 

B. Increase the sale. 

C. Reduce the cost to 
service. 

At the moment there does not appear 
any radical new technique or light 
source Which offers any particular hope 


the 


render 


Large potentialities in energy sales and revenues, 


not too difficult of realization. 


plus possibilities of cost reduction, make 


street lighting an attractive load whose 


benefits can readily be sold 


pected to light several hundred feet of 
50-ft. roadway. The individual has 
an intimacy with indoor lighting which 
he does not feel out of doors. There- 
fore, it seems logical to assume that 
considerably more lighting would be 
needed outside to command the same at- 
tention as inside. In view of the ac- 
knowledged benefits which have ac- 
crued to the users of 50 or even 100 
foot-candles indoors, it seems almost 
time that someone should screw up 
courage to try a 5- or 10-foot-candle 
street lighting job just to see the 
public’s reaction. And if such light- 
ing should find acceptance, the revenue 
estimates of the preceding paragraph 
would be ridiculously low. 

If there be truth in the belief that 
street lighting business does not pay, 
ways must be found to make it earn a 
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of justifying a higher price for the 
service. Therefore, that alternative is 
eliminated from this consideration. 
The problem of increasing sales can 
be attacked from two directions. The 
first and most obvious way is to replace 
lamps of 1,000 lumens or less with 
larger sizes yielding a higher return. 
The Illuminating Engineering Society’s 
Recommended Practice of Street 
Lighting indicates very clearly that 
anything less than a 2,500-lumen lamp 
makes no sensible contribution to 
safety or to convenience on the street. 
It may then be argued logically that 
each of the approximately 14 million 
small lamps should be increased to at 
least 2,500 lumens. This step alone 
would add from 15 to 20 million dol- 
lars to utility revenues, at the most con- 
servative rate differential between the 
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two sizes. To make it more attractive, 
this program would add very little to 
cost. Capital and maintenance charges, 
estimated to be about $25 for the 1,000- 
lumen lamp, would be increased only 
about $1 per unit. 

The second approach to increase 
sales is through bringing urban streets 
and heavily traveled highways up to 
the conservative I.E.S. recommenda- 
tions. This obviously requires several 
times as many units as are now in use 
and with substantially larger lamps. 
The potential business which lies in this 
approach was indicated earlier in this 
article and is estimated to be from 100 
to 150 million dollars per year exclu- 
sive of highway lighting. 


Sell Benefits, Not Systems 


The public has to be sold on the bene- 
fits to be received from adequate street 
lighting. The people at large are not 
interested in the number of poles, in the 
candlepower of lights or in transform- 
ers, but in the over-all effect adequate 
lighting will have on their daily lives. 
Detroit in 1930 with a census popula- 
tion of 1.568,662 spent $1,430,561 for 
street lighting or 91 cents per capita, 
which expenditure includes all costs for 
operation, maintenance, depreciation 
and interest. The system at that time 
included 28,000 street lamps with an 
average light output of 4,300 lumens 
per lamp. 

Ten years later, or the end of 1940, 
found Detroit with its street lighting 
on the major portion of its heavy traffic 
thoroughfares rehabilitated into a traf- 
fic safety lighting system, with many 
additional lamps installed on lesser 
thoroughfares and residential streets. 
The lighting system in 1940 operated 
a total of 40,121 street lamps with an 
average light output of 6,983 lumens 
per lamp. In the fiscal year ending in 
1940, Detroit with a census population 
of 1,618,549, spent $1,640,341 for 
street lighting, or $1.02 per capita, as 
compared to the expenditure of 91 
cents in 1930. 

Detroit’s street lighting moderniza- 
tion program for its primary and sec- 
ondary thoroughfares is approximately 
completed. However, the program for 
rehabilitating and modernizing the 
street lighting in most of its residential 
sections and local areas is only begun. 
When these programs are completed, it 
is estimated, the cost per capita will 
not exceed $1.35. 

The citizens of Detroit have been 
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sold street lighting. The target of an 
excellent promotion campaign by the 
municipal light department and _ local 
utilities, these citizens, alarmed by the 
ever increasing traffic fatalities, were 
willing to pay for better lighting when 
they were shown that adequate instal- 
lations caused a 64 percent decrease in 
night traffic fatalities. 

Some utilities have started new pro- 
grams in cooperation with municipali- 
ties, with increased revenues from street 
lighting as results. Modernization of 
the City of Boise street lighting system 
promoted by the Idaho Power Co. pro- 
duced a $10,000 increase over former 
revenues, plus the amount of a rate 
reduction. The new program increased 
the street lighting budget of the city 
only 4 percent but the up-to-date sys- 
tem will give the taxpayer 16 percent 
more light and will save the city about 
$500 annually in maintenance alone. 
The new street lighting rate schedules 
provide for maintenance of under- 
ground cables, post painting, lamp re- 
newal, cleaning and replacing broken 
globes and bulbs by the power com- 
pany. 

The Empire District Light Co., of 
Joplin, Mo., recently announced a new 
plan which combines street lighting 
and franchise taxes in one contract. 
Discounts are given on the street light- 
ing rate schedule equivalent to 100 
candlepower of free city lighting for 
every ten new customers added to the 
utilities’ lines and contingent upon the 
company having franchise rights for 
at least ten years. 


Service Costs Must Be Reduced 


The problem of reducing cost of serv- 
ice involves some objective thinking 
in regard to well rooted practices and 
policies. Space does not permit a de- 
tailed discussion of all of these prac- 
tices but a few examples will indicate 
the general direction this investigation 
should follow. It is the writer’s opinion 
that less of careful planning, of careful 
purchasing, installing and operating, is 
to be seen in street lighting than in 
any other class of utility business. The 
time has arrived when the luxury of 
poor engineering can no longer be af- 
forded. To illustrate, consider the ser- 
ies circuit which is used in a high per- 
centage of all street lighting systems. 
This method goes back to the infancy of 
the public utility business and persists 
today in spite of the growth of com- 
plete distribution coverage in every 





community that is of any importance. 

The constant current regulator, with 
its inherent inefficiency and poor power 
factor at any but full load, represents 
in many cases a duplication of capacity 
already available in distribution trans- 
formers. Series circuits have been per- 
mitted to wander hit or miss up and 
down the streets with very little atten- 
tion to economy of wire and reduction 
of line losses. Frequently these circuits 
are contributors of additional trouble 
in times of storm. An instance is re- 
called in which nine miles of copper 
wire was used to serve one 60-candle- 
power light. In another case a study 
of several adjacent circuits revealed 
that over 25,000 ft. of wire could be re- 
moved by simple rearrangement of the 
system. 
kva. of excess regulator and insulating 


In the same instance over 50 


transformer capacity was removed 


from service. 
Changeover Is Simple 


In many areas where continuous sec- 
ondary neutrals are available a com- 
plete change from multiple to series 
operation is definitely indicated. Simple 
multiple control devices are now to be 
had and better ones are promised, per- 
mitting operation of lights from dis- 
Where such a 
changeover can be effected there will 
be beneficial results in capital invest- 
ment, operation and maintenance. 

Another thorn in the side of utility 
operators has been the demand by over- 
enthusiastic city planners and beauti- 
fiers for so-called ornamental lighting. 
The term is a misnomer, for in most 
cases it is neither lighting nor orna- 
mental. In yielding to popular pres- 
sure the operator has been saddled 
with a heavy investment which in many 
cases duplicates existing distribution 
facilities and does not provide any sig- 
nificantly better lighting than might 
have been obtained from overhead 
units mounted on existing distribution 
poles. Utilities should stand firm 
against these demands unless the cus- 
tomer is willing to pay for the in- 
creased costs involved. 

There can be no better time than 
right now, when our post-war world 
is in the making, for utilities to exert 
every effort to transform street lighting 
from an improfitable obligation into a 
profitable business. This can be done 
by selling its values in protection of life 
and limb and property and by reducing 
its costs by better engineering. 


tribution secondaries. 
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Simplicity of Substations Rests on 


VOLTAGE STRATIFICATION 


P. D. TUTTLE, Assistant Design Engineer, Hydro-Electric Commission of Quebec, Montreal, Canada 


SOME OF THE ACCEPTANCE of the 
unit substation for application in utility 
outdoor substations can be credited 
to its positive attributes and merits. 
But some of the progress of the unit 
substation can be credited to flagging 
interest in the “built-up” type of sub- 
station because of obsolete or poorly 
designed layouts that are troublesome 
to operate and difficult to maintain with 
safety. Were more such stations de- 
signed and built with one dominant 
objective in mind, namely simplicity, 
the unit type substation would have to 
exert itself more to clinch its superior- 
ity for each contemplated situation. 
With this thought in mind—that sim- 
plicity should be the guiding ideal— 


FIG, I—Two typical arrangements of equipment disconnects and their effect on bypass installation. 
connects below first bus level; no additional level needed for bypass. . 


To equipment 


first bus level: additional level required for bypass 
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Number of physical levels for each voltage should be 


minimized for simplicity—How to deal with disconnects, 


and straight-through power flow—Specifie criticism of 


common departures—The built-up substation 


ean be 


improved in layout 


some suggestions are offered with the 
thought that they will encourage recog- 
nition of the fact that simplicity means 
simplicity of construction, simplicity of 
operation, simplicity for safe mainte- 
nance and simple accommodation of 
extensions. One large factor in achiev- 
ing simplicity is that of establishing a 
minimum number of physically strati- 
fied bus levels for the respective volt- 
ages involved. 


Concept of Levels 


It has been found that even studied 
location of equipment does not neces- 
sarily result in simple buswork and 
neither does a bus layout suggest at 
all times the best equipment location. 


The two factors are definitely interde- 
pendent. However, keeping in mind 
the necessary clearances for handling 
the equipment, it is offered that the bus- 
work is the better starting point in the 
design and that a more satisfactory 
layout is obtained by working “down” 
from the bus runs rather than “up” 
from the equipment. 

The over-all view which the designer 
should have in mind when laying out 
buswork for a built-up substation is 
contained in the idea of “voltage and 
function levels” of which an explana- 
tion follows. 

Buswork of any one voltage should 
be confined to two physical levels (as 
is usually possible) and certainly to 


.- (A) Equipment dis- 


- - (B) Equipment disconnects integral with 





no more than three. The change in 
level must be due to a change in func- 
tion, not to a whim of construction. 
For the purpose at hand, the discussion 
will be confined to the outgoing end 
of a typical station, i.e., the feeder end. 
Then for example, the feeder buswork 
proper would be all on one level, the 
main and transfer buses at a second 
level, and so on back to the higher 
voltage levels of the station. We are as- 
suming that the buswork at the lowest 
level is the least important, and that the 
higher levels progressively increase in 
importance. This is probably the most 
logical arrangement, but is not abso- 
lutely necessary. 


Determining Factors 


The initial level is determined by one 
of two factors. It can be set by the 
headroom needed from either voltage 
considerations or room needed to in- 
stall bushings on the equipment. The 
other factor is the space required to in- 
stall the disconnect switches adjacent 
.to and associated directly with the 
heavier equipment (e.g. circuit break- 
ers, regulators). 

Levels of the higher voltage buswork 
can overlap those of the low voltage 
bus. For instance, the lowest level of 
the higher voltage bus may be conven- 
iently that of the second level of the 
low voltage bus. It is often possible to 
make the lowest level of both voltages 
the same, but having the higher volt- 
age buswork starting on a higher level 
has the advantage of immediately dis- 
tinguishing between the two voltages. 
That is, having the sets of buses with 
their lowest levels different is a con- 
stant reminder leading to safer opera- 
tion. 

In the example shown in Fig. 2(B), 
the feeder buses proper are at level 1, 
the main and transfer buses at level 
2. At the high voltage end of the sta- 
tion, which is not shown, the high vollt- 
age connections running in the same 
direction as the feeder buses could be 
at level 2 also, and the high voltage 
main bus would be at a higher level 
3 determined by voltage clearances and 
equipment requirements between the 
high voltage main and transverse buses 
(e.g. disconnects, fuses). 


This concept of bus levels may be 


summarized briefly; ‘a change in level 
should denote a change in function, a 
change in voltage, or a change in both 
function and voltage.” 

However, it is admitted that the con- 





verse is not strictly true even though 
desirable, that is, a change in function, 
voltage, or both factors does not neces- 
sarily incur a change in level. For ex- 
ample, there can be cases where buses 
having different functions may be at 
the same level if the layout is simplified 
thereby. Again, buses of different volt- 
age may have the same lowest levels 
as mentioned before, although such a 
layout is not advised unless absolutely 
necessary due to, say, limited head- 
room. 

This idea of “levels” may be carried 
into stations (usually indoor) where 
the interconnections between equip- 
ment are made with cable rather than 
overhead open bus. In this case the 
cables are considered as a theoretical 
“level.” It can be seen that, as with 
an overhead bus, two or more voltages 
or functions can run on the same cable 
“level,” but distinct from overhead 
buses, different functions may run in 
the same “level” between the same 
points. By using cable interconnec- 
tions outdoors, the designer can obtain 
extra working “levels” with no increase 
in structure height. 

By the use of this concept of “levels,” 
the designer can immediately estimate 
if certain desired changes are possible 
in a given layout. For example, if it is 
desired to add a transfer bus where 
none exists, the designer must have the 
use of at least one level on the existing 
structure or, of course, be able to add 
one. If he is unable to do this, he must 
make his interconnections with cables. 


Disconnect Switches 


Disconnects connected to a_ level 
higher than the first and at such a point 
that buswork on a lower level inter- 
venes between them and the operator 
are always more conveniently worked 
as a group. In preliminary estimates it 
is safest to assume all disconnects above 
the first level as gang-operated, even 
though the layout may eventually result 
in removal of intervening buswork. All 
disconnects in or below the first level 
may be individually hook-stick oper- 
ated if so desired. 

Bypass disconnect switches are in a 
variable position in regard to levels. 
(Figs. 1(A) and 1(B).) If the equip- 
ment proper are below 
their bus level as in (A), then bypass 
switches can be incorporated in the 
layout with no extra level room. If 
however, the equipment disconnects 
are in the bus-run proper as in (B) (an 


disconnects 
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arrangement more commonly found 
indoors), then the addition of bypass 
disconnects requires an additional level. 


Connections and Taps 


Other points seem to be very obvi- 
ous, yet it is probably because they are 
obvious that they are dismissed lightly 
too often with consequent awkward re- 
sults. For instance, consideration 
should be given to bus connections and 
taps. The long lengths of bus are usu- 
ally assumed to be straight but the 
short connections and taps should be 
just as straight and direct wherever 
possible. Naturally bends will be re- 
quired, but the layout should be studied 
to obtain a minimum. Moreover, only 
single bends should be used, avoiding 
S-bends and U-bends which should be 
eliminated as far as is economical. In 
angle, channel, and edge-flat bus, a 
change of direction usually means a 
joint, and the striving for simplicity 
to avoid joints in bus runs using these 
shapes similarly simplifies the tubular 
layout. Material saved may be little, 
but erection time and labor cost are 
other factors influenced by straightfor- 
ward design. 

The designer should keep in mind 
the standard lengths of bus copper and 
make maximum use of the maximum 
lengths. If the bus run must extend be- 
yond a standard length, care should be 
taken in locating couplings. 

Fig. 2(A) shows a cross-section of a 
typical feeder layout using tubular 
bus and containing a few of the more 
common faults. In Fig. 2(B) the same 
electrical arrangement is laid out to 
agree with some of the ideas put forth. 
It should be kept in mind that these dia- 
grams have been rendered semi-sche- 
matic and as simple as possible to allow 
for clarity in the small size reproduc- 
tions, 

(1) In Fig. 2(A), the poor design 
has resulted in having three physical 
levels K1, K2, and K3 where there 
should be but one since the buswork in 
these three runs is, in this case, all in 
the same theoretical “level.” For a 
similar reason, the two levels L1 and 
L2 should be merged into one. Both of 
these changes have been made in Fig. 
2(B). It is not customary to count as a 
separate level the horizontal portions 
of the bus taps as at M in Fig. 2 (A). 
This must be so because the buses may 
easily be constructed in a vertical plane 
in which case we would have three dif- 
ferent levels for the bus taps even 

















though the bus remains in only one the- 
oretical “level” no matter what its for- 
mation. 


Column Heights 


An interesting though perhaps not 
very important point is the equalization 
of column heights in the steelwork of 
Fig. 2(B) over that of 2(A). Al- 
though it may not be practicable, this 
raises the idea of standardizing on a 
definite set of column lengths for any 
certain voltage. This may be of some 
use where a large, rapidly expanding 
system has a number of substations un- 
der construction at one time. Standard- 
ization in this respect is going no fur- 
ther than does the unit type of substa- 
tion, and would bring design and con- 
struction closer to an assembly routine. 

(2) Position of the main and trans- 
fer buses can easily be located so that 
the tap from one phase down to the dis- 
connects can be free of bends. By hav- 
ing this tap the one to the middle phase, 
it is seen that the taps to the outside 
phases are identical, which makes their 
prefabrication that much simpler. At 
the same time, one no longer has to 
check the clearance at F between the 
taps and the D runs and can locate D as 
required at any height. Moreover, as- 
suming only some of the feeders in- 
stalled initially, the buswork for later. 
additional feeders can be erected with 


greater ease and safety. 


Straight-through Bus 


(3) This shifting of the main bus 
has a more important consequence in 
that it allows the feeder bus to run at 
a constant height throughout its whole 


length. There is no reasonable excuse 
in Fig. 2(A) to have portions D and E 


of the feeder bus running at different 
heights. They are in the same theoreti- 


cal “level” and it only requires a little 
careful planning to draw up a design 
having them at the same physical level 
as well. Portion C of the buswork is 
the run to the main bus from the low 
side of the transformers or from the 
transformer bank breakers. It is shown 
at the same level as the feeder bus but 
may be more conveniently tapped off 
above the main bus rather than below 
if the transformer height necessitates. 
This run is a separate entity which can 
easily be considered as having a “level” 
of its own. 

(4) Connections at G could be re- 
vised to eliminate S-bends at this point. 
Before Fig. 2(A) was simplified for re- 
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FIG. 2—Effect of applying “level”? concept to typical outgoing feeder bay of 


substation. .. 


(A) Buswork built up from pre-located equipment... 


(B) Num- 


ber and spacing of bus levels first determined: buswork then built down to 


equipment spaced as required 


production, there existed a slight S- 
bend in the tap from the upper discon- 
nect to the lower due to the upper 
switch being group-operated and the 
lower a hook-stick model which had a 
different base-to-terminal-pad height. 
But this can be eliminated by only a 
slight modification of the supporting 
steel (e.g. a simple “padding” sub- 
plate under the lower switch). The two 
tees at this point G should be replaced 
by a cross-connector which is just as 
effective. Note that it may be prefer- 
able to have the run E continuous from 
the regulator bypass to the pothead col- 
umn if more effective use can be made 
thereby of a standard length of bus. 

(5) Relocation of the transfer bus to 
the pothead structure from the regu- 
lator structure eliminates the piled-up 
effect on the latter and results in a 
much lower over-all arrangement. This 
is the consequence of redesigning to 
make maximum use of the second 
“level” of buswork as set by the actual 
height of the main bus. It will some- 
times be found that an additional physi- 
cal level is necessary for the horizontal 
portions of taps between buses if the 
use of cables must be avoided. (Refer 
again to point 1 of this discussion of 
the illustrations. ) 


1946 


Note that the design of 2(B) is the 
more economical of the two. The 
amount of steel, it is true, remains ap- 
proximately the same; the pothead 
structure has been strengthened, but 
the regulator structure has been light- 
ened considerably. However, the real 
saving arises from being able to use 
hook-stick operated disconnect switches 
to the transfer bus instead of a group- 
operated set. 

(6) A last but not entirely imma- 
terial improvement of layout 2(B) over 
2(A) is the better esthetic effect pro- 
duced. The redesign is much neater 
and less obtrusive, a quality to be 
considered where the station is in or 
near a residential district. Proponents 
of the unit station have emphasized the 
argument that equipment must be fully 
enclosed to look well. There may, how- 
ever, be a difference of opinion here: to 
a designer with an eye to proportion 
and symmetry, an open structure with 
smooth-flowing bus lines can be made 
to appear quite graceful. Surely the 
functional beauty of the modern gen- 
erating station must be carried into the 
design of substations no less appealing 
to the eye. The symbols of power must 
be made attractive to the public no mat- 
ter in what form they appear. 
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Pushbutton Wiring 


Post-War Homes 


NOW GROWING in California is en- 
thusiasm for a radical change in house 
wiring practice which its sponsors be- 
lieve will give adequate wiring much 
glamour and popular appeal and make 
it as easy to sell—almost—as nylons. 
The excitement is about a “Pushbut- 
ton Wiring System,” not at all a novel 
idea, but one which has waited long 
to become practicable. It is exempli- 
fied in a model post-war home on dis- 
play in Los Angeles. Switch legs and 
wall switches have been replaced by 
control wiring and pushbuttons operat- 
ing small solenoid switches in lighting 
outlet boxes, termed “relays” for con- 
venience. This pushbutton and relay 
system permits use of small-gage, low- 
voltage conductors in stapled wiring 
from control points to fixtures, in 
place of the ordinary 120-volt wiring. 
By limiting control energy supply to 
50-va. transformer capacity, no protec- 
tion for the control wiring is required 
under the National Electrical Code. 
As said, the idea is not new. Such a 








LIGHT is the burglar’s or prowler’s worst enemy. From this master-bedroom MASTER-BEDROOM control of all 


control lights in any room, garage, patio or garden may be turned on, or all lighting at nominal cost is one of 
may be lighted as fast as control buttons can be pressed strongest selling points for system 
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System for 


Wall switches and switch legs would give way to pushbuttons, relays 


and low-voltage control circuits in new residential wiring 


system was tried out about 25 years ago 
but it had little success because of un- 
reliability of contacting devices and 
The industry has 
come a long way since that time and 


cost of servicing. 


today, largely as a result of progress 
during the war period, there are avail- 
able many forms of compact and reli- 
able relays and contactors, developed 
primarily for use in airplane controls. 
It is a short step from these to a device 
suitable for outlet 


box. 


installation in an 


Multiplicity of Controls 


Advocates of the system point out 
many advantages claimed for it. They 
say that the public has been lead to 
expect new and glamorous things from 
and 
that pushbutton wiring can meet that 
expectation. They assert that a third 
of the cost of present wiring goes into 
switch legs and that the saving by omis- 
sion of them will pay for the new con- 


wartime technological advances 
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FIG. 1—Simple elements of low-voltage control system for 
house wiring using relays and pushbuttons in place of con- 
Yentional switch legs . . . FIG. 2—Multiplicity of lighting 


trol system and still leave something 
over to pay for greater wiring ade- 
quacy. These enthusiasts point out that 
the system will provide a multiplicity 
of lighting controls, one at every door- 
way to provide a path of light through 
the house, and at insignificant cost. 
Further, it will satisfy a public demand 
hy making possible at nominal cost 
master-bedroom control of all lights 
in the house for protection against bur- 
glars or for other emergencies. 
Pushbutton wiring. with its unlim- 
ited control possibilities, is very sim- 
ple. as is shown in Fig. 1. The 120-volt 
controlled circuits are run directly to 
the outlets where the relay—which is 
actually a small solenoid-operated cir- 
cuit-closing and circuit-opening switch 
is installed. All of the relays in the 
house are connected on one side to a 
common wire that goes directly to the 
secondary of a low-voltage transformer. 
The other secondary lead is connected 
lo another common wire that runs to 
one side of all the pushbuttons in the 
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house. Connection from the other side 
of each relay is carried to a terminal 
block and is connected across the block 
to all of the pushbuttons installed for 
operation of the particular relay. 


Common Terminal Block 


With coded or otherwise identified 
wires the ‘terminal block serves as a 
convenient and necessary place for ad- 
ditions and servicing. Any number of 
pushbuttons can be connected to one 
relay, allowing not only the two- or 
three-point control of ordinary house 
wiring but an unlimited number. A 
master-bedroom control is connected 
on one side to the common wire from 
the transformer and on the other by 
terminal 
block according to the circuits to be 
Low-voltage and 
cables, as small as No. 22, are used in 
the pushbutton circuits and, as stated, 


separate conductors to the 


controlled. wires 


can be installed without protection like 
ordinary bell wires. 


controls at slight cost can provide a path of light through 
the house. Here is an example of how pushbutton controls 
and master control might be placed in a five-room house 
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FUSES FALL SHORT 


of Transformer Capabilities” 


L. L. STAHLER, Engineer, Florid Power & Light Co., Miami 


Thousands of dollars lost annually in unrealized short-time overload capa- 


cities, blown fuses and service impairment because ideal fuse is lacking— 


It should simulate the known time-eurrent characteristies of transformers 


PRIMARY FUSE LINKS were origin- At that time no one was concerned, 
ally developed as a means of protecting and probably few people knew any- 
distribution transformers. This is still thing concerning the time-current char- 
the predominant purpose for which pri- acteristics of transformers. Distribu- 
mary fuses are used. Early primary tion systems were usually small and 
fuses consisted of lead wire of various _ lightly loaded. Motors were small and 
sizes which was supplied on wooden _ starting currents presented no particu- 
spools, each spool being marked 5 lar problem. Transformer fuses were 
amp., 10 amp., etc. lost frequently from lightning and if 


FIG. 1—Comparison of transformer and fuse-link time-current characteristics 

A. Safe loading curve of 15-kva., 7,620—120/240-volt transformer 

B. Melting and clearing curve of 5-amp., Line Material Co., “Ful-Slow” fuse link 

C. Melting and clearing curve of 5-amp. Kearney QA-2U fuse 

D. Ideal transformer fuse rated 15 kva., 7,620 volts with 100/0.1-sec. current ratio 
of 43:1 

E. Fault current curve of 15-kva., 7,620—120/240-volt transformer including aver- 


age secondary and service installation 
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larger fuses were used, transformers 
were sometimes destroyed by shorted 
secondaries. This was the general con- 
dition 20 years ago, and very little im- 
provement has been made since. The 
primary fuse remains as a device whose 
main use is to protect transformers 
from damage through overload of 
either long or short duration. 


Overload Capabilities 


The time-current limitations of trans- 
formers are now well known, having 
been determined by the manufacturers 
and given wide distribution by them. 
Data contained in General Electric Co. 
publication GET-1008 under the title of 
‘Short-time Loading Curves for Distri- 
bution Transformers 15,000 volts or 
less, 100 kva. and below,” indicate that 
the ordinary distribution transformer 
is a rugged device which will safely 
carry great overloads for short periods 
of time. From these data it is found 
that the safe load on transformers is: 


For 4 sec..... 25 times rated capacity 
For 8 sec.....15 times rated capacity 
For 14 sec.....10 times rated capacity 
For 20 sec..... 8.5 times rated capacity 
For 36 sec..... 6.0 times rated capacity 
For 90 sec..... 4.0 times rated capacity 


While a transformer has this inherent 
capacity, only.a small part of it can be 
utilized. In order to utilize this capac- 
ity to the fullest extent, it is necessary 
to incorporate a protective device which 
will deenergize the transformer wher- 
ever the load on the transformer, eX 
pressed. in time-current, approaches the 
safe loading curve. 





* Paper presented by P. J. Carlin, Supt. of Distribu- 
tion, at recent Raleigh meeting of engineering *” 
operation section, Southeastern Electric Exchange. 
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It is the function of the transformer 
fuse to protect the transformer, but 
unfortunately there is no primary fuse 
available today which will do so. The 
melting and clearing  time-current 
curves of a number of fuse lines have 
been investigated. The time-current 
curves of a fuse are accurately de- 
scribed by the ratio of clearing current 
at 100 sec. to the clearing current at 
0.10 sec. These ratios were determined 
from clearing-time curves published by 
six manufacturers of fuses. 

The fuses investigated and the ratios 
for the 100-amp. link are as follows: 


have cleared and the transformer will 
probably have been damaged. 

A load or fault ranging between 3 
and 6 amp. would eventually destroy 
the 15-kva. transformer (Curve A), but 
would never melt either 5-amp. fuse 


link (Curve B or C). 
New Line of Fuses Needed 


Before a distribution transformer 
can be utilized safely throughout its 
time-current capacity range, an entirely 
new line of primary fuses must be de- 
veloped. The approximate clearing 
time-current curve of an ideal trans- 


LLL 


MANUFACTURER 


General Electric 
Westinghouse Electric 
Schweitzer & Conrad 
J. R. Kearney Corp. 
Southern States Equipt. 
Line Material 


100/0.1-SEC. 


FUSE DESIGNATION 


RATIO 
Universal Cable Type 7.05 
Universal Type UT 9.37 
Universal 64000 9.53 
QA-2T and QA-2U 10.90 
Type F and AF 19.60 
Ful-Slow 22.70 





The time-current curves (Fig. 1) of 
all of these fuse links are much steeper 
than the safe loading curve of a dis- 
tribution transformer. 

Curve E at the bottom of Fig. 1] 
shows the fault currents which can be 
developed through a 15-kva., 7,620- 
120 /240-volt transformer assuming no 
primary system impedance. Fault cur- 
rent values are shown at the trans- 
former secondary bushings for both 
240- and 120-volt faults. Fault cur- 
rent values are also shown on an aver- 
age length and size of secondary served 
from a 15-kva. transformer. The sec- 
ondary fault is calculated on 120 volts 
and includes a two-wire service. 


Limitations Apparent 


The weakness of the two links shown 
is quite apparent. With a 40-amp. 
surge or fault, the links will clear in 
0.25 sec. (Curve C) and in 0.35 sec. 
(Curve B). The transformer can safely 
carry 40 amp. for 7.50 sec. The ther- 
mal capacity of the transformer at 40 
amp. is then approximately 2,100 per- 
cent greater than that of the slower 5- 
amp. fuse link. 

With a load or fault equal to 7.5 
amp., approximately four times rated 
Capacity of a 15-kva. transformer, the 
safe loading curve of the transformer 
ls reached at 100 sec. Under this load, 
both fuse links (Curves B and C) will 


ave melted but will not necessarily 


former fuse link is shown on Curve D. 
This ideal fuse might be rated 15 kva., 
7.6 kv., and would afford complete 
transformer protection, under all pos- 
sible surge, fault or load conditions. 

The number of fuses in any one line 
of links would increase only slightly as 
it would not be necessary to produce 
e link for each transformer in every 
voltage classification. The ideal link, 
Curve D, would protect not only a 15- 
kva., 7.6-kv. transformer, but several 
other transformers as well. 

This one fuse might carry the follow- 
ing ratings: 


25 kva. 13.2 kv. 

_” — 

3 ” 69” 
>? 34” 


And the degree of protection afforded 
to each type of transformer would vary 
only slightly. 


Evolution Promising 


Some fuse manufacturers have ex- 
pressed doubt that such a fuse can be 
produced. Some seem to believe that 
their present line of fuses are impos- 
sible of improvement. 

The recent development of the Ful- 
Slow line of fuse links by Line Material 
shows that improvement in a distribu- 
tion fuse is possible. 

General Electric Co., in their publi- 
cation. GEA-3255, show a line of alloy 
fuses for network transformers which 
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parallel almost perfectly the safe load- 
ing curve of network transformers. 

If a perfect coordinating fuse can 
be developed for network transformers, 
then surely one can be developed for 
distribution transformers. 

Difficulty is encountered when at- 
tempting to coordinate primary fuses 
with relays and oil circuit breakers 
(Fig. 2). 

The function of the instantaneous 
ground relay is to open the oil circuit 
breaker before a primary fuse can 
melt. That is, the instantaneous ground 
relay and breaker should protect the 
primary fuse under temporary faults. 
It follows that a primary fuse should 
have time-current characteristics which 
fall between Curve E and Curve D,; 
for all possible values of fault current 
at the point where the fuse is installed. 
Curves F and F; show the transmission 
generating and substation impedance, 
expressed in fault amperes to the 13.8- 
kv. bus at location 1, and the 13.2-kv. 
primary impedance, expressed in fault 
current, at location 2. Curve F shows 
current values under 3-phase faults 
and Curve F, the current values under 
phase-to-ground faults. 


Protection on a Lateral 


The first fused lateral beyond the 
13.8-kv. bus is at location 2. The fault 
current on this single-phase lateral can 
vary up to a maximum of 800 amp. 

To be able to protect a fuse on this 
lateral under temporary faults, by the 
operation of the oil circuit breaker 
and instantaneous ground relay, the 
fuse must have a time-current curve, 
both melting and clearing, which falls 
within the area between Curve D,; and 
Curve E at all reasonable current values 
below 800 amp. 

Curve H is the time-current curve, 
melting and clearing. of a 100-amp. 
Kearney QA-2U fuse link. This fuse 
link has a 100/0.10-sec. clearing cur- 
rent ratio of 10.90. It is obvious that 
the instantaneous relay and 18-cycle 
breaker are too slow to protect this fuse 
when installed at Location 2. 

Curve G is the time-current curve, 
melting and clearing, of a 100-amp. 
Line Material Ful-Slow fuse link. This 
fuse link has a 100/0.10-sec. clearing 
current ratio of 22.70. This fuse may 
be installed at Location 2 with the 
knowledge that it can be protected un- 
der all the possible values of fault 
current. 

Further study of Fig. 2 will indicate 
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FIG. 2—Coordination of protected distribution fuses with relay and oil circuit 


breaker 


A. Safe loading curve of 2,000-kva. transformer 


D. Very inverse relay and breaker operating curve 


D,. Very inverse relay operating curve 
E. Breaker clearing time, 18 cycles 


F. System impedance three-phase fault current curve 


F. System impedance single-phase-to-ground fault current curve 


G. Melting and clearing time-current curve of Line Material “Ful-Slow” 100-amp. 


fuse link 


H. Melting and clearing time-current curve of Kearney QA-2U 100-amp. fuse link. 


Location 1—13.8-kv. substation bus 


Locatien 2—Location of protected fuse nearest substation 


Among measures devised by the 
British to counteract the German mag- 
netic mines were the “degaussing” 
girdles on the ships, Wellington types 
of low-flying aircraft carrying large 
metal loops and, finally, buoyant cables 
towed over the mined area in an ener- 
gized condition. 

Orginally the cables were made 
buoyant by crude floats as described 
in a recent issue of the Electrical Re- 
view. The double-L sweep proved to 
be an effective means of creating a 
sufficiently powerful magnetic field to 
detonate the mines behind the mine- 
sweepers, themselves equipped with 
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Buoyant Cables Detonated Mines 


degaussing belts. Surges of several 
thousand amperes were discharged into 
the cables with the sea water between 
the ships as the return path. 

W. T. Henley’s Telegraph Works 
Co., Ltd. finished the first length of 
an improved design for delivery on 
January 10, 1940. Cylindrical “tennis 
balls” constituted the core and pro- 
vided the buoyancy. The problem was 
to render the cable floatable and flexible 
despite the comparatively large cross- 
section needed to carry the momen- 
tarily heavy currents; outside diameter 
is approximately 34 in. Over 3,000,- 
000 ft. were built by Henley’s and by 








that with larger substation capacity 
and consequent lower impedance, fault 
current values at Location 2 would in- 
crease. Under such conditions the 100- 
amp. Ful-Slow fuse link with a 100/ 
0.10-sec. clearing current ratio of 22.70 
could not be protected at Location 2. 


Modification Indicated 


The conclusion is inescapable that 
for proper coordination a fuse is re- 
quired which parallels the operating 
curve of a very inverse relay and the 
safe loading curve of the substation 
transformer. 

That is, a fuse is required which 
has a 100/0.10-sec. clearing current 
ratio of approximately 40:1. The ideal 
transformer fuse is shown on Fig. 1. 

Annual savings which could be real- 
ized by power companies were such © 
an ideal fuse to be made available are 
almost beyond belief. These savings 
would consist in greater utilization of 
transformer capacity under short time 
loads, decrease in, if not elimination of, 
transformer losses from faulted second- 
aries, reduction in number of trans- 
former fuses blown from surges or 
motor starting currents and, finally, 
improvement in service continuity on 
the entire primary system. 

All of these objectives can be realized 
when a fuse is developed whose time- 
current curve coincides with that of the 
device which the fuse is supposed to 
protect, a transformer. 

A transformer fuse is a small thing, 
costing only 30 cents each, but its lack 
of correct design costs the industry 
tens of thousands of dollars annually. 





Callendar’s in various lengths to meet 
the needs of fleet minesweepers, trawl 
ers and drifters. 

In another design to meet a later 
emergency the buoyancy was obtained 
simply by stranding the conductor on 
a fairly large diameter steel spiral hav- 
ing plugs inserted at intervals so that 
the cable does not become completely 
flooded in the event of damage to the 
external sheath. 

In addition to the foregoing, a third 
form of flotation was devised for an- 
other purpose last year and this i 
volved the use of cork cylinders and 
expanded rubber. 
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Quick-Trip Bus Ties 


Reduce Breaker Duties 


Bus junctions at strategie stations in ring arranged 


for quick separation on fault—Instantaneous relays 


operate at 830 percent of limiting breaker capacity 


ADDITIONS to system generation or 
transmission facilities inevitably lead 
to heavier breaker duties. To meet 
these increases on one system, general 
procedure has been to: (a) purchase 
new or modernize old breakers at high 
capacity stations; (b) re-locate break- 
ers released in (a), modernize exist- 
ing breakers, or exchange breakers at 
intermediate and law capacity stations. 
The last major system addition on an 
East Coast utility, however, came at 
such a time and involved so many 
breakers that past practices were modi- 
fied in favor of the scheme described 
below. 

The section of the system which was 
most vulnerable, from the standpoint 
of breaker duties, when 150 mva. of 
new steam generation was added at 


Station C 


Station A and new circuits built from 
Station A to Stations C and J, respec- 
tively, is shown in the illustration. 
After much study it was decided to 
meet breaker requirements at all sta- 
tions in the customary manner except 
at stations C, F, and J. This decision 
was based on the fact that fault duties 
of practically all breakers at these three 
stations would fall within rated capac- 
ity so long as the bus junction was open 
and all “black” and “white” circuits 
were connected to their respective 
“black” and “white” buses. 

To put this plan into operation minor 
exchanges of breakers were made and 
eight-cycle bus junctions installed at 
Stations C, F, and J. Breakers at Sta- 
tion C and Station F are modernized 
ten-cycle types but are deficient in inter- 
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BREAKER LIMITATIONS in loop section relieved by bus splitting 
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rupting capacity. Breakers at Station 
J are not only deficient in interrupt- 
ing capacity but have fault clearing 
speeds in the order of 18 cycles. 


Distance and OC Relays 


Three zone distance phase relays and 
very inverse induction over current 
ground relays protect each circuit. 
Where split bus is possible, an inde- 
pendent voltage supply is provided for 
each bus. While it was possible to 
predicate tripping of the bus junctions 
on first zone relay operation (inter- 
phase faults being more severe than 
ground faults) , the scheme adopted em- 
ployed instantaneous relays connected 
in each current transformer circuit. 
These relays are set to operate on 80 
percent of the breaker’s rated interrupt- 
ing capacity. Saturating characteristics 
of each current transformer were 
carefully checked at high currents. 
Bus junction breakers are equipped 
with one-shot automatic reclosers. Bus 
differential protection is provided for 
ground faults only. 


Inherent Sectionalization 


Station A is a natural system section- 
alizing point. The two bus junctions, 
as well as the two divisional tie break- 
ers here, are equipped with directional 
fault detectors. The bus tie breaker at 
Station E is equipped with a non-direc- 
tional fault detector and is normally 
maintained automatic. The fault detec- 
tors are essentially distance relays and 
serve a twofold purpose. First, they 
can be set up so as to sectionalize the 
system automatically during unusual 
fault conditions in a prearranged man- 
ner. Second, they can be used to sup- 
plement the split bus scheme whenever 
single bus operation becomes impera- 
tive. “Set-up” of fault detectors is un- 
der jurisdiction of the load dispatchers. 

The split bus scheme has been in 
service for four years and its operating 
record is considered entirely satisfac- 
tory. During this time a total of 6, 0 
and 3 separations have occurred at Sta- 
tions C, F, and J, respectively. The 


small number of operations is explained 


by the fact that: (a) to over-duty the 
weak breakers, 3-phase faults must oc- 
cur within twelve miles of the bus con- 
sidered, under maximum generating 
conditions; (b) approximately 80 per- 
cent of line faults in this section are 
single-phase to ground; (c) with stand- 
by Station G off, split bus at Station F 
is not necessary. 


. 





DIGESTS 





Condensations and abstracts of articles in the foreign press, 


committee reports, unpublished papers before numerous 


technical societies, research bulletins, standards 


Economics of 
Steel Tower Design 


From a paper by P. J. Ryle before 
the Institution of Electrical Engineers 
(British), London, January 9, 1946. 


DERIVED PARTLY from theoretical con- 
siderations, but largely from an analysis 
of existing designs, the weight of a steel 
tower above the ground line can be repre- 
sented by the expression kH\/M (long) 
tons, where H is the over-all tower height 
in feet above ground, M is the overturn- 
ing moment at the ground line in thou- 
sands of Ib.-ft.. and & is an empirical 
constant which has values from about 
0.0014 to 0.0029 for a large number of 
towers investigated. The range covered 
was about 16 to 1 in height, 3,000 to 1 
in overturning moment, and 1,200 to 1 
in tower weight. 

The economic value for the base width 
of any tower is approximately 0.5\/M ft. 
On the assumption that for any given 
type of tower the total erected cost may 
be regarded as proportional to the above- 
ground weight, the above tower weight 
formula can be used with convenience 
and reasonable accuracy for a wide field 
of cost investigations, especially those in- 
volving comparisons of a number of al- 
ternatives of generally similar nature. 


Coal-Fired 
Turbine Planned 


From “Bituminous Coal Research,” 
October-December, 1945. 


CoaAL AS FUEL for a gas turbine is pro- 
posed in a report to Bituminous Coal Re- 
search by J. I. Yellott, director of re- 
search of the locomotive development 
committee. Raw coal is to be conveyed 
from the locomotive tender by a screw to 
a small crusher which will reduce it to 
minus-ten mesh size. The crushed coal 
is then transferred pneumatically to al- 
ternate hoppers where it is kept under 
gas pressure until needed. Then it will 
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be conveyed, again by air, to a “coal 
atomizer,” where by expansion under 
steam or air pressure through a nozzle 
it will be reduced to about 55 percent 
through 200 mesh. 

The pulverized coal will be burned 
under 60 lb. pressure in a vortex combus- 
tion chamber, centrifugal force aiding 
rapid combustion and permitting recovery 
of part of the ash. The exit gases, at a 
temperature of about 1.200 deg. F., will 
be cleaned centrifugally of all but the 
smallest ash particles and expanded in a 
gas turbine. 

Experimental work is now proceeding 
at the Battelle Memorial Institute, Johns 
Hopkins University, and the Institute of 
Gas Technology. 


Stresses in Pole Dovetails 


From an article by H. Zschokke in 
“Brown Boveri Review,” June, 1945. 


Stresses in the dovetail pole joints of the 
rotors of large waterwheel generators 
may reach excessive values on overspeed 
tests. As a test run on a certain machine 
required 2.8 times normal speed, prelim- 
inary investigations were made to deter- 
mine the safety of the structure. 

Experiments conducted with celluloid 
models showed that in the corners of the 
joints stresses of the order of 59 kg. per 
sq.mm. (108,000 psi.) were reached, thus 
greatly exceeding the yield point. Since 
this result was based on material acting 
with perfect elasticity, further tests were 
conducted on cast-steel models. These 
proved that a well marked yield point 
exists when the pole begins moving out- 
ward, at a value 62 percent higher than 
the tensile load on the poles during the 
test run. 

A brittle varnish coating on the model 
indicated the position and character of 
the deformations by cracking. Even well 
beyond the yield point the material be- 
haved more or less elastically. When the 
pole was entirely pulled out there was 
no cracking of the material. 


Determination of 
Fusing Current 


From an article by G. W. Stubbinas 
in “The Electrician,” London, Janu- 
ary 25, 1946. 


EXPERIMENT and actual experience do 
not bear out the well-known Preece for- 
mula for fusing current, ] = a d’’*, where 
d is the diameter of the wire and a is 
a constant depending on the material. 
It is apparent that the assumption that 
all the heat produced is dissipated by 
radiation is erroneous. 

In short fuses considerable dissipation 
of heat takes place through conduction 
to the terminals, and in all fuses except 
those surrounded by a _ heat-insulating 
material convection removes consider- 
able heat. The relations are complicated, 
as the rate of dissipation per degree of 
temperature rise depends not only on the 
wire surface but also on the velocity of 
the cooling medium, its thermal conduc- 
tivity, and the heat capacity per unit 
volume. 

An analytical discussion shows that 
for fixed characteristics of the cooling 
medium the rate of heat dissipation by 
convection is proportional to d', and the 
fusing current is proportional to d™. 
From theoretical considerations the index 
of d in a fusing current formula can vary 
between 5/4 and 2; the more heat dis- 
sipated by convection the lower the index. 
No single formula can give the sizes of 
wires of given material for various fusing 
currents for fuses and fuse links of all 
types. The Preece formula is considered 
so untrustworthy that it should not be 
quoted without some statement of its 
limitations. 


Vibration Problems 
Analyzed 


From a paper by A. J. King before the 
Institution of Electrical Engineers (Brit 
ish). 


VIBRATION manifests itself as noise, phy 
ical discomfort, or possible failure of 4 
part due to elastic fatigue. Its measure 
ment may be absolute as compared with 
a stationary point in space, or relative, 4 
between two members of the same mech: 
anism. An accelerometer may be used 
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for absolute measurement, a body of 
known mass being made to execute a 
fraction of the vibration to be measured. 
Several other mechanical methods are 
available. 

Electrical methods of measuring vi- 
bration depend on a detector which trans- 
forms vibrations into electric currents 
or voltages. A very sensitive method is to 
measure electrically the acceleration of 
a pair of quartz crystals, co-phased. Am- 
plifiers may be used to facilitate readings. 
Calibration of measuring apparatus may 
be made by vibrating tables, driven me- 
chanically or electrically. 

Suppression of vibration may be ac- 
complished by reduction at the source, by 
resilient mountings, and by increased 
mass. The method to be used will de- 
pend on the type of vibration. Success 
in reducing the effects of vibration with 
resilient mountings depends on the accu- 
racy of the computations. 

The author has devised apparatus for 
obtaining data on the dynamic properties 
of materials in simple direct compression. 
Improvements have been made in an 
earlier device to employ mechanical res- 
onance with a moving coil drive. This is 
capable of giving useful information on 
the static and dynamic elastic properties 
of materials suitable for resilient sup- 
ports. Thus far a few typical resilient 
materials have been tested, but many 
more tests will have to be carried out on 
different samples to obtain representative 
data. 


Electric Drive 


In Flour Mill 


From an article in “The Electrician,” 
London, January 18, 1946. 


ELECTRIC DRIVE throughout was installed 
in a large British flour mill so as to in- 
crease the output greatly to meet war 
conditions. In order to obtain a high 
power factor, the principal group of ma- 
chines for “breaking down and dressing” 
is driven by a 175-hp. motor of “no-lag” 
type. The unit resembles an induction 
motor, but the secondary winding is in 
the stator and the primary, along with 
a compensating winding in series with it 
to vary the angle of lag as required, and 
a commutator, is on the rotor. Starting 
is effected with liquid resistance in the 
secondary winding. 

In five years of service the plant has 
Tun 35,655 hr.; in 1942 it worked 159 hr. 
per week out of a possible 168 hr. The 
load was 171 kw., giving a load factor 
of 75 percent. Power factor was main- 
tained at 0.978, and the extra cost of the 
special motor was recovered in the first 
twelve months. 
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Electrodeposition 


of Nickel-Cobalt Alloys 


From a paper by C. B. F. Young and 
Clifford Struyk before the Electrochemi- 
cal Society, Birmingham, Ala., April 
10-15, 1946. 


BRIGHT or semi-bright nickel-cobalt alloys 
can be electro-deposited from a chloride 
solution with current densities of 15 to 50 
amp. per sq.ft. at room temperature. 
Cathode current efficiency is high with a 
pure solution. The deposits are smooth, 
ductile, fine-grained and easily buffed. 
Superposition of alternating current on 
the direct current was found to give little 
or no advantage. 

The principal value of the method is as 
a base for bright chromium plating which 
is superior to the ordinary nickel base. 
The nickel-cobalt plate is whiter, harder, 
and more corrosion resistant than nickel 
alone. Little or no buffing is needed be- 
fore the plating of bright chromium de- 
posits on the nickel-cobalt alloy. 


Integrating Meter 
for Measuring 
Nuclear Radiation 


From an article by C. G. Montgomery 
and D. D. Montgomery in the “Journal 
of the Franklin Institute,” January, 
1946. 


PROTECTION of workers from effects of 
high-energy radiations involved in the 
many nuclear transmutations in progress 
at the present time prompted the design 
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of a rugged, inexpensive radiation meter, 
intended to integrate radiation intensity 
over an entire working day. 

The amount of exposure, which is 
measured with a Geiger-Muller counter, 
and which is proportional to the total 
number of counts recorded, is determined 
from the quantity of gas evolved in a sim- 
ple electrolytic cell, the current through 
which is controlled by the counter. 

The counter, which was described in 
three articles by the same authors in the 
Journal of the Franklin Institute for 1941, 
gives a negative voltage impulse which 
cuts off the plate current of a vacuum 
tube for a time depending on the magni- 
tude of the impulse. The positive voltage 
from the first tube plate is fed through 
a small-time-constant circuit, and turns 
on a second tube for a time independent 
of the size of the counter pulse. The plate 
current of the second tube flows through 
tke electrolytic cell, where a given amount 
of gas is released for each counter im- 
pulse. The meter in the plate circuit 
thus indicates a current proportional to 
the counting rate, while the amount of 
gas released is proportional to the total 
number of counts. 


Electrifying Miners’ Homes 


From an article by C. R. Taylor in 
“Electrical Review,’ London, January 
25, 1946. 


REPLACEMENT of coal for homes of Brit- 
ish miners with electricity is seen as a 
distinct economic possibility. A power 
plant at the pit mouth burning the same 
coal now supplied to the miners at cost, 
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THE AMOUNT of exposure to nuclear radiation is measured daily for protection 


of workers by a Geiger-Muller counter 
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and which has a heat value of 12,500 
B.t.u. per Ib., should produce 10,000 
kw.-hr. from the 9 tons used in a year on 
the average, and deliver 8,000 kw.-hr. to 
the consumer. Burned in domestic grates, 
it would produce about 12,500 kw.-hr. of 
effective energy. However, the more effi- 
cient use of electricity would bring the 
“ration” well above the average for 
houses on fully electrified estates, which 
were stated as 4,000 to 5.000 kw.-hr. by 
a recent LE.E. speaker. 

Moreover, poor quality fines could be 
burned in a generating plant at the pit 
mouth. Probably 7 tons of this would 
replace 9 tons of good domestic fuel 
which could be sold at the full market 
price. The local utility could handle the 
business and gain an advantage from the 
increase in load. If only 0.1 d. (0.2 c.) 
per kw.-hr. were added to the pithead 
price of energy, the annual revenue would 
amount to £2 to £4 ($8 to $16) per 
house, or considerably in excess of the 
cost of distribution. Elimination of smoke, 
saving in collection of ashes, and saving 
in cost of construction of new houses, 
are incidental items that would go far to 
meet the cost of electrification. 


Requirements of 
Precision Capacitors 


From a paper by C. G. Garton before 
the Institution of Electrical Engineers 
(British). 


INCREASED USE of capacitors and dielec- 
trics and products made from them has 
created a demand for more accurate ca- 
pacitors as standards. The permanence 
of mica capacitors under normal condi- 
tions of storage is roughly of an order 
of magnitude less than would be desir- 
able for some purposes. Their loss angle, 
with adverse humidity, may not be per- 
manent. Improvement may be sought by 
development of evaporated metal elec- 
trodes and use of air-tight sealing. 

Loss angle of most existing air capac- 
itors, which is appreciable at low frequen- 
cies, may be improved by interception of 
insulation and a better choice of electrode 
material. Only the more elaborate types 
have a capacitance stability better than 
one part in 10,000 over long periods, 
and improvement is desirable. 

Many existing data on dielectrics used 
in precision capacitors are of doubtful 
accuracy due to small experimental er- 
rors of which the existence has only 
gradually been realized. Notably the loss 
angle and temperature coefficients of ex- 
pansion and dielectric constant of mica 
are all uncertain except as regards order 
of magnitude. In particular, attention is 
called to an apparently unrealized source 
of error in loss-angle measurements on 
samples with a guard ring. 
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Final Steam Temperature 
Control 


From an article in “Heat Engineering,” 
New York, July-December, 1945. 


HIGHER STEAM PRESSURE and the demand 
for highest operating efficiency have dic- 
tated the use of maximum steam tem- 
peratures, and their precise control has 
become a factor of prime importance. A 
steady final steam temperature over wide 
load ranges without the compromises in- 
volved with a convection superheater can 
be obtained only by combination of a 
convection and a radiant superheater op- 
erating in series. With increase in load 
the steam temperature from the former 
rises and that from the latter drops. By 
properly proportioning the surfaces of 
the two, a surprisingly constant steam 
temperature can be obtained over a wide 
load range. Variations in the temperature 
may be created by changes in the feed 
water temperature and in CO.. Still 
wider load ranges at fixed steam tempera- 
ture are available for large units through 
the use of the recent “twin furnace” 
boiler design. 

Load ranges of about 6 to 1 at final 
steam temperatures of 910 to 950 deg. F. 
have been maintained through extreme 
ranges of temperature control, regardless 
of the fuel quality or variation of excess 
air and feedwater temperature. 


Plunger Voltage Regulator 


From an article by A. Meyerhans in 
“Brown Boveri Review,” June, 1945. 


VOLTAGE REGULATORS of the plunger type 
have been developed by Brown Boveri to 
provide constant voltage on long supply 
lines, as tapped autotransformers are too 
expensive for small outputs. There is 
an absence of moving contacts in the main 
circuit, as with tap-changing devices. 

A primary coil connected across the 
supply is inclosed in a laminated steel 
shell. Inside it is a secondary winding 
which is free to move axially in an an- 
nular gap in the core. The plunger coil 
is wound on a bakelized paper cylinder 
attached to a spider which moves on a 
threaded spindle, and is rotated by a 
small control motor. When the coil is 
within the primary coil, full voltage is 
generated, but as it is withdrawn the in- 
duced voltage is reduced gradually, reach- 
ing a value of zero when entirely outside 
the core. By having a high upper yoke in 
the magnetic circuit, the magnetizing 
current is not excessive. 

The moving coil is connected as the 
secondary of an autotransformer, and 
with the standard design, a range of 20 
percent in the supply voltage is possible. 
The coil can be used to boost or buck 


through the use of a small auxiliary 
winding. For three-phase circuits an as- 
sembly of three units is made. The en- 
tire device is assembled in an oil-filled 
tank, and the small sizes are light enough 
for pole mounting. 


Carbon Resistor Furnace 


From a paper by W. J. Kroll, A. W. 
Schlechten and L. A. Yerkes before the 
Electrochemical Society, Birmingham, 
Ala., April 10-13, 1946. 


DEVELOPMENT of a new design has largely 
overcome disadvantages that caused vir- 
tual abandonment of the carbon resistor 
furnace with the advent of the high-fre- 
quency furnace. The heating element is 
a graphite cylinder which makes its con- 
tacts at the bottom with split water-cooled 
copper clamps. The cylinder is split part 
way up the side, so that the current goes 
up one side and down the other. In this 
arrangement the resistance is almost four 
times that of a similar tube with top 
and bottom clamps, and the graphite is 
free to expand and contract. 

The construction is rugged and com- 
pact, and the heating tube can be re- 
placed with little trouble. By making 
three or six splits in the tube, the furnace 
may be supplied by 3-phase or 6-phase 
current. Despite certain drawbacks the 
performance is quite satisfactory. 

Efficiency of the graphite resistance is 
said to be about 38.3 percent as compared 
with 33.7 percent for a high-frequency 
furnace. For certain purposes the graph- 
ite resistance furnace is to be preferred, 
being lower in original cost and easier to 
run and to maintain. 


Current Transformer 
Errors Circulated 


From a paper by G. F. Freeman in 
the “Journal of the Institution of 
Zlectrical Engineers,’ (British) No 
vember, 1945. 


Over the normal working range of a ring: 
core current transformer, the watts and 
volt-amperes vary with the nth power of 
the flux density. The active component 
of the percentage error, E,, and the te 
active component, E,, may be expressed 
by the formulas: 

C, X (1,/SI)™ xX (VI/) 
~ = C, X (/SI™ X (vI/W) 
in which J, is the Jength (cm.) of the 
mean flux path in the core, S/ the amper 
turns, VI the total burden, and V the 
weight (kg.) of the core. The empirical 
constants are, for Stalloy, n. = Li, 
n, =1.6, C, = 25, C, = 50; for Mumetal, 
n, = 2.0, n, = 1.7, C. = 10, C, = 10 
To avoid evaluating the formula, chars 


E, 
E 
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may be prepared for rapid calculation. 

With an inductive burden having a lag 
angle and with turn compensation of T 
percent, the ratio error is sensibly [T — 
(E, cos @ + E, sin d) ] percent, and the 
phase error 34.4 (E, cos ¢ — E, sin ¢) 
minutes. 

Assumption of uniform flux density 
in the cross section of the ring introduces 
no serious error. An inverse correction 
factor F for the error components is de- 
rived. For a ring of average dimensions 
F is shown to be 1.06, so that the true 
error is 6 percent less than that calcu- 
lated on the assumption of uniform 
density. 


Distribution Plans 
For Future Loads 


From a paper by Chase Hutchinson be- 
fore the Southeastern Electric Exchange, 
Birmingham, Ala. 


Loap FoRECASTS for an urban distribu- 
tion system should be for ten or more 
years, or cover a growth of some 50 
percent. To avoid pitfalls from failure 
to meet the forecast, periodical review is 
needed; changes in timing of planned 
construction must follow deviations of 
growth rate. Next is a breakdown into 
substation and feeder loads, either in 
direct proportion to present loads or in 
conformity with local judgment and 
knowledge. 

Planning of primary distribution re- 
quires basic data on loads and power 
factors of feeders and substations, as 
well as ratings and capability of the 
various system components. Substations 
and feeders should be planned for pos- 
sible changes in arrangement in the event 
of abnormal growth. Two maps showing 
lines and locations of apparatus at in- 
tervals of five and ten years are needed. 

Probably fairly large areas cannot be 
served in future by existing facilities. 
Schemes for detailed investigation may 
well fill these general principles: 

1. Losses should be figured from the 
demand component and the energy com- 
ponent, the former usually being much 
greater, 

2. Direct distribution at 12 kv. usually 
shows economy of initial investment and 
continuing cost. 

3. Comparatively long feeders are in- 
dicated where a distribution substation 
can be supplied directly at generator volt- 
age, due to elimination of transformation. 

4, Retention of distribution at 4 kv. 
may be better than to incur the initial 
*xpense of a change to 12 kv. 

9». As relatively few tripouts occur on 
@4-ky. to 132-kv. ring system, substa- 
tons of 3,000 to 6,000 kva. may be 
‘apped to it without additional high- 
voltage circuit breakers. 


6. With a firm transmission supply, 
outlying substations on 12- or 13-kv. lines 
can provide radial load of roughly twice 
their tie-line ability. 

7. With growing load there is little 
justification for continued use of 2,300- 
volt distribution. 

Good 4-kv. equipment that is removed 
should be used promptly elsewhere when 
a change to 12 kv. is made. In using 
these principles increasing labor cost and 
a distinct tendency toward simpler and 
cheaper substations must be considered. 

In evaluating future plans several con- 
flicting factors must be considered. 

1. With growing load reduction in 
future loss demand is equivalent to sav- 
ing future system capacity. 

2. Reduction in operating expenses 
may not show in full as net saving be- 
cause of taxes, but may offset a future 
rate reduction. 

3. Since prediction of load growth 
and costs may be inexact, a comparatively 
high rate of return on the proposed in- 
vestment should be required. 

New developments in basic items may 
completely change the solution. Pole- 
type capacitors, aerial cables, and higher 
operating temperatures are instances. 
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Efficiency of 
Cooling Towers 


From an article by G. Oldroyd in 
“Electrical Review," London, Decem- 
ber 21, 1945. 


FERRO-CONCRETE cooling towers have been 
designed to handle as much circulating 
water as 5,000,000 gal. per hr. with a 
temperature drop across the tower of 
8 to 20 deg. F. Water is sprayed onto a 
set of wooden louvres, forming a fine 
shower which drops into a pond at the 
tower base for re-use. Reduction in tem- 
perature is.due in part to heat transfer 
to the circulating air, and in part to 
absorption of latent heat of vaporizing 
seme of the water. 

In England about 80 percent of the 
cooling is by evaporation. With low 
humidity the ability of the air to absorb 
water is high, so that the efficiency is 
greatest on warm dry days. 

Evaporization necessitates a supply of 
make-up water, the amount of which may 
be estimated as (q’ —q)/E, where q lb. 
of water vapor per cu.ft. are in the en- 
tering air, q’ lb. per cu.ft. are in the air 
as it leaves, and E pounds of water are 
cooled. The amount is usually between 
1 and 2 percent. 

Because of the continual addition of 
raw water, the tower should be blown 
down periodically to remove dissolved 


solids that have accumulated. 


Cooling tower efficiency, or the ratio 
of actual to theoretical cooling, is about 
60 percent. It may be determined over 


various ranges by a nomograph similar 
to the one illustrated. 
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EDITORIALS 


S. B. WILLIAMS, Editor 





Coordination of 
Lighting Efforts Needed 


IF the enthusiasm and interest shown at the first Inter- 
national Lighting Exposition in Chicago last week can be 
sustained, and there is no reason why not, lighting will be 
big business in this country for several years. It wasn’t 
the thousands who saw the exhibits that encourage the 
industry so much as the hundreds who jammed every bit 
of available space at the forums to learn all they could 
about the plans for relighting America. 

From every section of the country and from many 
other places people came to see what was new in lighting 
equipment and to learn how to tackle the relighting market. 
There wasn’t much that was excitingly, new in lighting 
design to show them, nor will there be until the materials 
and parts situation clears up considerably. There was, 
however, much that was new in the way of promotion. 
People who attended the show went away with the thought 
that the public interest was due for a tremendous stimula- 
tion and that the industry had to move fast to prepare itself 
to serve this demand. 

Because the market for relighting is not something that 
can be cultivated leisurely, but will be on us like an 
avalanche, there is no one element in the industry that can 
do the job alone. Orderly procedures for installation, 
distribution, sales, layout and production are essential. 
Thousands of people who formerly paid little or no atten- 
tion to lighting must be trained in its fundamentals. Shall 
this be done systematically or on a catch-as-catch-can basis? 

Education in lighting fundamentals, sales training, pro- 
grammed promotion—all need centralized direction and 
coordination. In the past one or two lamp manufacturers 
have provided a large part of this direction and coordi- 
nation, but it is too much to expect them to continue to 
carry the ball alone. If this market is worth cultivating, 
it is worth the combined efforts of all who will share in 
the benefits. 

For that reason it is becoming more and more evident 


that the lighting industry needs a trade association or 
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organization of some kind that will undertake the job of 


directing the relighting of America. From the Illuminat- 
ing Engineering Society will come the recommended prac- 
tices which such a proposed organization can implement 
with marketing tools. 

Just how such an organization might be set up and 
financed is something for the industry to decide. How- 
ever it is done, it should be done soon because just as soon 
as fixture production has no more brakes on it we shall 
need a central directing agency if the best job is to be done. 

By the time the equipment is once more in full supply 
there will be available for every major segment of our 
economy a new or revised I.E.S. lighting practice recom- 
mendation. These quasi-standards, some of which have 
ASA acceptance, represent the best attainable lighting rea- 
sonably available. Any installations that fall short of 
these standards deprive the industry of business and 
employment and the customer of the lighting which he 
thought he was buying. The proposed association could 
be given the responsibility for popularizing these recom- 
mended practices. 

There are many other things to be done, too numerous 
to mention here, but just as necessary. An exploration 
group representative of all interested industry segments 
would seem advisable at this point to consider what might 
he done, how it might be done and by whom. 


International High Voltage 
Conferences Again 


QUICK on the heels of the retreating foe last summer came 
preparations for the resumption of the biennial sessions of 
the International Conference on Large Electric High Ten- 
sion Systems, with the result that in less than a year after 
the surrender of the last enemy delegates will meet once 
more in Paris to hear papers and reports on interim studies. 

Every other year since its founding in 1921, this confer- 
ence met until prevented by war. The sessions the last week 
in June and the first week in July this year will be the first 
since 1939. While three sessions were lost during the war 
years, and there is much for the conference to consider this 
time, there was not the same progress abroad during that 
period. Nevertheless, 100 technical papers are scheduled 
for presentation at this year’s sessions, which might be com- 
pared with 117 presented at the last conference. 

As might be expected, American practice will come in 
for more discussion than at previous sessions, because the 
war stimulated transmission progress in this country. 

Twice as many technical papers will be presented by 
American authors as in 1939. 

While many of the papers from other countries will deal 
with problems that have already been met within the United 
States, the trends of equipment design abroad to meet the 
demand for larger and higher voltage systems will be of 
interest to American engineers. 

Quite apart, however, from being able once more ' 
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exchange technical information is the opportunity to re- 
cement international friendships, and to bring about some 
measure of understanding between peoples of the world. 
Today such understanding appears to have great difficulty 
thriving in the shadow of power politics, so that any way 
in which it can be cultivated is desirable. 


Gang-Operated Discounects 


WHEN ALL DISCONNECTS were of the hook-stick type 
it was easy to afford thorough protection to the operator 
by means of a good stick, rubber gloves and a grounded 
rain shield. His body need not ever become a parallel 
path. 

But the present generally used group-operated discon- 
necting switch involves different problems, especially the 
hazard of voltage gradients where the operator has to stand 
in proximity to the structure. A fault occurring at the 
time of operating the switch would almost certainly involve 
the operating mechanism as well as the structure and con- 
sequently the operator would be exposed to the difference 
of potential between the switch handle and ground, unless 
steps are taken to mitigate this hazard. 
are usually considered. 


Several measures 


For one thing, the operating handle can be removed to a 
grounded stub column and an adequate insulator inserted 
in the vertical member of the operating mechanism; the 
insulator is futile, however, unless the structure in parallel 
is insulating or similarly insulated. An alternative is to 
leave the handle on the main structure and ground it 
separately by means of a heavy flexible cable; with this 
arrangement the operator's body experiences only the volt- 
age drop over the grounding lead. 

However, neither of these measures offers protection 
against the steep voltage gradient that may occur in the 
frst few feet surrounding the ground connection when 
heavy fault current flows to ground. Theoretically the 
answer to this is, of course, a sufficiently large steel plate 
or grating so located that the operator has to stand on it 
with both feet when he is performing the operation; the 
platform must be solidly grounded to the structure and to 
the ground bus. 

lt appears practically, however, that the use of a platform 
supported on insulators of adequate voltage rating can 
better he relied on to prevent the operator’s body becoming 
4 parallel path to ground. So long as it is completely 
insulated it is immaterial whether the platform be of wood 
sats or of metal grating. The principal hazard, of course, 
sthat the operator may touch the energized structure while 
one foot is still on the ground. 

As for preference between the grounded and insulated 
platforms it seems that the insulated form has superior 
merits particularly where it is difficult to get ground bus 
resistances as low an one ohm (often the case at small 
‘lations ) or where the fault current runs to high values, 
‘ay In excess of 25,000 amperes. 
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Something New— 
A Customer Opinion Survey on Strikes 


IN our next issue, May 25, we shall present in ELECTRICAL 
Wor p the first customer opinion survey on sfrikes of elec- 
tric utility workers. Instead of taking the public at ran- 
dom, we confined our survey to a balanced cross-section 
of customers in those areas where there had recently been 
a strike or threat of strike of utility workers. In that way 
we were able to interview people who had made up their 
minds. 

In the same issue, the first ever to be devoted to the broad 
subject of relations with organized labor in the utility 
industry, we shall present a history of strikes to date, the 
first statistics on union membership in the industry, a sum- 
mary of labor legislation affecting utilities and statistics 
on wage trends. 

It is an issue which, we expect, will actually be of great 
interest now and will also serve as a reference number for 
some time. 





Pushbutton Wiring System 


FIRST appearance of a pushbutton and relay wiring sys- 
tem for lighting circuit control in a post-war demonstra- 
tion house recently placed on display in Los Angeles sug- 
gests a possible new approach to selling adequate wiring 
in the home. For years leagues and bureaus have had their 
adequate wiring standards and sales promotions but the 
cash register has never been rung with a mass selling job. 
Perhaps this new “Pushbutton Wiring System” is the 
answer. 

Every other industry involved in home building has some- 
thing new and glamorous to offer and a sales program 
geared to get its share of the home builder’s dollar. As far 
as wiring is concerned, in the Pushbutton Wiring System 
the electrical industry would have something really new to 
offer, too. 

About one-third of the cost of wiring a house goes into 
switchloops. With low-voltage control wiring and relays 
that mount directly in standard outlet boxes, considerable 
savings appear possible—savings which could be diverted 
into more lighting controls and more convenience outlets 
with adequate circuiting and wire size. If we can give the 
home builder a bigger dollar value it ought to be easier to 
sell adequate wiring so that every branch of the electrical 
industry, including labor, ought to benefit. 

The idea is not new; such a system was used in Denver 
25 years ago, but it is new in practicability. The thing that 
has put it back strongly into the picture is the development 
of suitable small relays or contactors. ; 

The Pacific Coast, which was a pioneer in adequate 
wiring promotion years ago, again offers something intrigu- 
ing in its sales appeal. 
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By R. N. LARKIN Washington Correspondent 


Shadows Cast by Coming 
Events in Government Power 


IN THE MINDS of many who are in- 
terested in the economy of the electric 
utility industry, the advances of public 
ownership during the war have aroused 
concern as to whether the die has not 
irretrievably been cast in favor of the 
ultimate extinction of private owner- 
ship of power. 

Any such forebodings must be based 
on an established legislative principle 
which directs that preference in the 
sale of electric power generated at fed- 
erally owned plants be extended suc- 
cessively to the federal government, 
states and their subdivisions, and non- 
profit bodies and cooperatives. There- 
after, such power as remains may be 
sold to “other persons.” namely, pri- 
This 
principle was first enunciated in the 
Reclamation Act which became law 
during the first decade of this century 
and has been a provision ever since. 


vately owned power systems. 


War-Time Legislation 


- As the United States staggered up to 
and then into war, federal activity in 
the electric power business boomed. 
Came the war and a hard-handed shut- 
down on a substantial portion of the 
sizable public power program then 
being pursued. 

The war-time construction down- 
hold, however, merely diverted the 
public power bloc’s activities more 
completely to Capitol Hill, to which 
was taken a number of major objec- 
tives. Quick review of this legislative 
campaign brings to mind only one 
major objective which was not won— 
specific and unequivocal authorization 
of steam-electric plants to back up gov- 
ernment hydro systems. 

What public power did win on Capi- 
tol Hill was a most important integra- 
tion of its marketing system, whereby 
the Interior Department now is respon- 
sible for the disposition of all electrical 
energy generated in federal plants ex- 
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cept that developed by the Tennessee 
Valley Authority. This consolidation 
is not academic, for it means that In- 
terior now markets Army power, and 
Army flood control and river improve- 
ment plans call for lots of power on 
streams within transmission distance of 
eastern and midwestern load centers. 

In addition to winning its consolida- 
tion fight, public power won authoriza- 
tion for a phenomenal amount of new 
federal hydro capacity. So the resump- 
tion of construction finds the public 
power crowd with a lot of new plants 
authorized, with a Congress not visibly 
insistent on economy in public works, 
and with a mandate to sell the power 
preferentially. It seems apparent, more- 
over, that municipalities and “other 
persons” — utilities — will be the 
two most promising immediate custom- 
ers for the bulk of this output. Rural 
electrification cooperatives will be 
good customers as well, but probably 
neither sufficiently numerous nor large 
to handle major amounts. 

These are the considerations which 
lead some people to wonder if anything 
other than ultimate extinction awaits 
private power, for if enough rivers be 
dammed to provide enough kilowatt- 
hours which are transmitted to enough 
cities which can be persuaded to munic- 
ipalize distribution systems, enough 
companies will have suffered enough 
impairment of their systems as to be 
forced to take what they can get for 
the suburban and rural portions 
which remain. 


Generating Cost Not a Factor 


One of the more persuasive argu- 
ments that federalization need not nec- 
essarily mean private extinction comes 
from one of Washington’s staunchest 
public power men. He argues first that 
the difference in cost of generation at 
a federal hydro plant and at a modern, 
privately owned steam plant is pres- 


ently insufficient to spell doom for pri- 
vate ownership. 

That leaves the imposing matter of 
income taxes. In this regard, it js 
pointed out that the freedom from in- 
come taxes is implicit in all public 
ownership, not merely federal owner. 
ship. Thus, if the tax avoidance jis 
sufficiently attractive to be a root cause 
of public ownership, such ownership 
should thrive irrespective of the source 
of energy. 

To make the point, this public own- 
ership man cites Portland General 
Electric, which has flourished in an 
area where public ownership is com- 
mon, but where efforts to unseat it have 
been unavailing. He cites Cleveland. 
where the Electric Illuminating Co. has 
expanded while a modest municipal 
system remains modest; Milwaukee, 
where even a Socialist city administra- 
tion could not get public ownership; 
and Madison, Wis., capitol of a state 
which has never hesitated to eschew 
political orthodoxy, but which has 
never accepted the numerous proffers 
of municipal ownership. He notes the 
continued of the Alabama 
and Georgia Power companies in the 
very shadow of TVA, and selling more 
and more energy at rates which com- 
pare favorably to those of TVA. 


existence 


Cheap, Dependable Service 


He thinks the answer lies in the job 
the company does at home in bringing 
its people cheap, dependable electric 
service. 

The argument, too logical to be 
scorned, merits qualification. There 
may arise a tendency for municipalities 
to believe that federal generation will 
make municipal ownership a much 
easier tiger to ride. Also, the extent 
to which Interior people strive to ad: 
vance municipalization will affect the 
issue, just as will attempts by private 
companies to retard it. 

Unquestionably there will be some 
drift toward public ownership, bu! 
there is nothing yet to indicate that 
private ownership has lost the fight 
and should throw in the sponge. I 
fact, the private power people are prob- 
ably stronger today on Capitol Hill 
than at any time since the beginning of 
the New Deal. It may be this very 
gaining in strength which is respo™ 
sible for the greater activity on the pat 
of the public power bloc that appea® 
to give evidence of forthcoming g@! 
in that direction. 
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NEWS OF THE WEEK 





2 Federal Agencies Act 
‘To Keep Electricity Flowing 


CPA Makes Mandatory Interchange ef Power and Maximum 
Use of Fuels Other Than Coal—Office for Emergeney Control Set UP— 


FPC Waives Jurisdiction Over Temporary Interconnections 


ALARM over the effect of the coal strike 
and the resulting coal shortage on electric 
utilities brought results in Washington 
this week from two federal agencies, the 
Civilian Production Administration and 
the Federal Power Commission. 

CPA issued order U-10 making manda- 
tory the interchange of power and the 
maximum use of fuels other than coal. 
The FPC advised that such interconnec- 
tions for the present emergency shall not 
affect the jurisdictional status of electric 
utilities under the Federal Power Act. 

CPA has also organized an office for 
emergency control to handle problems 
arising out of curtailed fuel stocks of elec- 
tric and gas utilities and has placed Ed- 
ward Falck, former Office of War Utili- 
ties director, in charge. 

Order U-10 reads as follows: 

(A) Applicability of Order—This or- 
der shall apply to all electric utilities lo- 
cated in any state east of the Mississippi 
River or in Minnesota. luwa or Missouri. 

(B) Electric Utilities to Conserve Coal 
—Each electric utility shall so operate 
its reservoirs, generating plants, substa- 
tions, transmission lines and other facili- 
ties, and shall so interchange power with 
other electric utilities as to achieve the 
maximum conservation of coal. Such op- 
erations shall, depending upon the supply 
and availability of fuels other than coal, 
include the following: 

(1) Using water power to the fullest 
extent practicable to achieve conservation 
of coal. 

(2) Using fuels other than coal to 
the maximum possible extent. 

(3) Exchanging power with other 
electric utilities wherever such exchange 
will result in protection of low coal stock- 
piles. 

(C) Electric utilities with less than 30 
days’ supply of coal may apply to the 
Civilian Production Administration for 
assistance in obtaining a portion of its 


electric power requirements from other 
utilities, 


ELECTRICAL WORLD 





Over the signature of John D. Small, 
CPA administrator, the following letter 
was sent to the governors and state con- 
trol commissions of the states of Con- 
necticut, Illinois, Indiana, Iowa, Ken- 
tucky, Maine, Maryland, Massachusetts, 
Michigan, Minnesota, Missouri, New 
Hampshire, New Jersey, New York, Ohio, 
Pennsylvania, Rhode Island, Vermont, 
Virginia, West Virginia, and Wisconsin: 

“A survey completed yesterday by the 
Civilian Production Administration shows 
that coal stocks of electric utilities are 
reaching the danger point. You are 
strongly urged to set up curtailment pro- 
grams for utilities in your state where 
necessary to ensure continuance of elec- 
tric service for essential public health and 
safety requirements. 

“Based on war-time experience in -ad- 
ministering electric power controls we 
recommend that you consider issuing an 
order which would provide for curtail- 
ment in several stages as follows: 

Early stage—Prohibition of use of elec- 
tricity for advertising. display lighting. 
car heating. air conditioning, places of 





Westinghouse Strike Ends 


After 115 days, the Westinghouse strike 
was settled at 3:20 p. m., Thursday. 
Workers will return as soon as terms of 
settlement and new contracts are ratified. 

Union employees will get an 18 cents 
an hour raise. An additional one cent 
an hour will go into a fund to narrow 
the differential between men and women. 

In place of a fluctuating bonus, day 
workers will get in the base rate a guar- 
anteed fixed amount representing between 
42 and 75 percent of that paid last 
December. 

Maintenance of membership is retained 
with opportunity for workers to with- 
draw from the union next month without 
penalty. Those who have withdrawn 
since March 24 will net be penalized. 
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amusement, and progressive curtailment 
of commercial and industrial usage on a 
percentage or hours of use basis. Final 
stages—-Prohibition against all uses ex- 
cept for public health, safety, hospitals, 
food processing and other essential com- 
munity services. 

“It will require about 14 days as an 
average to reestablish a steady flow of 
coal supply after the resumption of min- 
ing. We believe that curtailment in the 
early stages should begin when stocks 
will last for only 20 days at the final 
reduced rate of consumption. No fixed 
rule can be given as conditions vary 
widely depending on availability of water 
power and use of fuel other than bitumi- 
nous coal. 

“Please advise this office of orders is- 
sued by you during this emergency. Will 
support your program, and we are pre- 
pared to issue supplemental orders if 
required to do so by you.” 

FPC after studying the situation issued 
this statement on its finding: 


1. An emergency within the meaning 
of Section 202 of the Federal Power Act 
exists in the production of electrical en- 
ergy in the United States due to the vir- 
tual cessation of coal mining and deple- 
tion of coal stocks on hand. 


2. Coordination of operations between 
various electric utility systems, by means 
of interconnections and otherwise, to take 
fullest advantage of available hydroelec- 
tric sources and fuel sources other than 
coal, will make possible the conservation 
of existing stocks of coal. 


3. The use of interconnections for the 
purpose of alleviating the critical coal sit- 
uation during the present emergency in 
accordance herewith shall not affect the 
jurisdictional status of electrical utilities 
under the Federal Power Act. 


1. The finding and determination is ex- 
pressly limited to the use of inter-connec- 
tions for the relief of the emergency re- 
sulting from the depletion of coal stocks, 
and all exemption provided hereby shall 
terminate 30 days following the cessation 
of the present emergency as determined 
by the commission. 


The commission accordingly recom- 
mends to all publicly and privately owned 
electric utilities that. to the extent that 
such action will assist in meeting the pres- 
ent emergency, 


a. The use of electricity for all pur- 
poses be curtailed to the extent feasible 
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and consistent with the public safety and 
the maintenance of essential public serv- 
ices. 

b. Electric utilities interconnect and 
coordinate their operations to the extent 
necessary to assure the maximum conser- 
vation of fuel supplies in areas threatened 
with shortages in the present emergency. 

Industrial and business establishments 
in Illinois and northern Indiana were 
operating on a 24-hour-a-week schedule 
as the result of power curtailment edicts 
issued last week by state regulatory com- 
missions. 

The Public Service 
Indiana followed Wednesday’s action by 
the Illinois Commerce Commission with 
an order issued May 2 at the request of 
Northern Indiana Public Co.., 
Hammond, curtailing service to 22 north- 
ern Indiana counties including the steel- 
producing Calumet area adjoining Chi- 


Commission of 


Service 


cago. 
The order, substantially identical to 
that of the Illinois regulatory body, re- 
stricted industrial use of electricity to an 
aggregate of 24 hours from Monday 
through Friday and commercial use to 
the hours of 2 to 6 p.m., Monday through 
Saturday. While up to Friday the order 
applied only to the area served by the 
Northern Indiana Public Service Co.. 
downstate utilities were studying their 
operations with a view to a possible ap- 
peal for a restriction order if no break 
appeared in the coal strike deadlock. 
Commonwealth Edison officials an- 
nounced that they have ordered oil burn- 
ing equipment for installation at Fisk 
and Northwest stations in Chicago. The 
first burners are .expected to arrive on 


May 10. Conversion of four boilers at 


Fisk station to oi] operation would make 


EL, SE LA LC EE A I I SELES CE ET CE CT LST Te 
POWER SAVINGS DURING FIRST WEEK OF CHICAGO AREA DIMOUT 


(Data applies to Commonwealth Edison group of companies only) 


Actual | 


| Normal 

| Daytime Daytime 

} Peak, Peak, 
kw kw 


May 2, Thursday 1,766,000 | 1,840,000 
May 3, Friday 


May 4, Saturday 


1,514,000 1,780,000 
951,000 1,360,000 

May 5, Sunday...... ‘| 884,000 1,216,000 

May 6, Monday. . 

May 7, Tuesday... 

May 8, Wednesday | 


1,240,000 1,780,000 


1,160,000 1,760,000 


1,280,000 1,740,000 | 








Actual Use | Normal Use tom Load 
kw.-hr. kw.-hr. Ravan =e “on 
AY 
ee a —_ | 
31,108,000 | 32,800,000 1,500 31 
27,123,000 | 33,000,000 | 4,400 | 17.5 
900* ! 
19,863,000 | 26,400,000 | 4,500 25.0 
3,100* 
13,795,000 19, 400,000 4,200 32.0 
3,900* 
21,461,000 31,000,000 | 6,900 30.8 
2,400* | 
19,938,000 | 32,500,000 | 9,100 38.7 
3,200* 
19,170,000 32, 000 , 000 9,000 10.1 
3,600* 





*Additional tons of coal saved on this day because of use of gas. 


225,000 kw. of the station’s 323,000 kw. 
of capacity independent of coal. At 
Northwest station oil burning equipment 
is contemplated for boilers supplying 
turbo-generators of 135,000 kw. Capacity 
of Northwest station is 215,000 kw. Since 
no oil facilities are available 
at these stations it will be necessary to 
draw oil directly from tank cars into the 
furnaces, it was stated. 

Boilers at Crawford and Calumet sta- 
tions are not adapted for quick con- 
version to oil operation, it was explained. 
Such changes would involve alterations 
that could not be completed in time to 
be of use in the present situation, it was 
reported. 

Over the last week end and up to 7 
a.m. Monday. 158,000,000 cu. ft. of gas 
was made available by the Peoples Gas 
Light and Coke Co., Chicago, for use 
in boilers at Calumet and State Line sta- 
tion. This amount of gas was equivalent 
to about 158 carloads of coal or about 
7.900 tons. it was stated. and affected a 


storage 





INFORMATION PLEASE—Inquiries from customers about the effect of the 
brownout on their operations are’ answered by 40 men in the Customer Order 
Division of the Commonwealth Edison Co. The calls totalled 12,928 on the first 
day after the order was issued and 9,108 on the second day 
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May 


corresponding saving in the utility’s coal 
reserves. 

Detroit has revived a 1920 ordinance 
directing that non-essential use of elec- 
tricity in offices, factories, and homes be 
curtailed, and forbidding use of elec- 
tricity for outdoor decorative, advertising. 
and display lighting. 
outdoor lighting are similar to Order U-9 
and carry a penalty for non-compliance 
of up to $500 fine or 90 days in jail. 

Washington, D. C.. served by the Poto- 
mac Electric Power Co., has browned out. 
and President Truman ordered the White 
House to comply with the order. Plans 
have been made to shut off the air-condi- 


Restrictions on 


tioning system. 

In New Jersey and Pennsylvania, the 
public utility commissions have indicated 
that they will act to support any utility 
which makes a request to curtail service. 


Emergency Controls Office 
Established at Washington 


The Civilian Production Administra- 
tion has organized an Office of Emer: 
gency Controls and staffed it with forme! 
Office of War Utilities experts to handle 
of curtailed fuel 
gas utilities. Ed- 


problems arising out 
stocks of electric and 
ward Falck, for a vear:and a half direc: 
tor of OWU, heads the new organization. 

Other electric power consultants whe 
have been recalled temporarily include 
Charles Collier. Georgia Power Co.: 
Chandler W. Jones. New England Powe! 
Association; William A. Lyons, assistant 
to the president of the New York State 
Electric & Gas Corp.; Walker Cisler. 
chief engineer of Power Plants. Detroit 
Edison Go.: J. E. Moore, of Ebasco Serv- 
ices, Inc.; M. B. Covell. purchasing age”! 
for Union Electric Co. of Missouri: Car! 
Johns, of the Wisconsin Public Service 
Co.; O. L. Hopper, associated with Falck 
in private consulting work; H. G. Thiel: 
scher, of the Potomac Electric Power C0.; 
and George FE. Doying. Jr.. of the Me- 
Graw-Hill Publishing Co. 
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Oil Would Aid in Keeping 
Coal Using Utilities on Line 


Government Survey Shows Virginia. 
Chieago Areas 
Difficulties 


Washington, and 
Having Greatest Fuel 


If the electric utilities in New England, 
the Middle Atlantic States, and the Mid- 
dle West could be assured of the delivery 
of 60.000 barrels of oil daily. electric 
power supply in predominantly coal-fired 
areas would not be in difficulty because 
of the coal strike except in Virginia. 
Washington and the Chicago district. 

This was the conclusion arrived at this 
week by a group of government experts 
who surveyed the fuel-supply picture of 
major coal-fired systems. 

As of May 6, the survey showed: 

Major Massachusetts systems have 32 
days’ supply of coal. Their picture could 
be improved through delivery of oil. 
South of Boston, supplies are generally 
about 45 days, except for one system with 
22 days. Assured delivery of 20.000 bbl. 
of oil daily would extend the coal supply 
immensely. 

Connecticut companies have 45 to 60 
days’ supply. Transit time for coal de- 
livery in New England is 15 to 20 days. 


New York Conditions 


Upstate New York properties have 70 
days’ supply. Consolidated Edison Co. 
has 31 days’ which could be stretched 5 
or 8 days more by maximum imports 
from upstate and delivery of 4,000 bbl. 
of oil daily. Transit time for Consolli- 
dated Edison is 15 days.. Long Island has 
10 days’ of oil and 30 days’ of coal. With 
3,000 bbl. of oil daily it could stretch its 
fuel supply to 65 days. 

New Jersey companies have from 25 
to 42 days’ supply. If its oil deliveries 
were tripled to 21,000 bbl.. one system 
could figure on a 100 days’ supply of 
fuel. Another system is planning a 25 
percent cut in industrial deliveries on 
May 15. 

Eastern Pennsylvania systems burning 
anthracite have 70 days’ supply and are 
still receiving shipment. These companies 
are exporting 100,000 kw. around the 
clock. 

Philadelphia reported a 28-day supply. 
with effective voluntary curtailment and 
industrial load which has been lost hav- 
ing taken about 60,000 kw. off the load. 
Delivery of 15,000 bbl. of oil daily would 
stretch out its fuel supply to about 46 
days. 

Other Middle Atlantic States systems 
reported 30- to 40-day supplies. A man- 
datory curtailment program is in effect 
in Washington where the Potomac Elec- 
tric Power Co. has received several days’ 
supply from the solid fuels administra- 
tion. The curtailment has effectively 
“browned out” downtown 


Washington, 
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WHEN THE COAL PILE DWINDLED—Back in August, 1942, the Loomis Street 
coal pile of the Commonwealth Edison Co. contained 240,000 tons (top). By 
April 30, 1946, the pile was down to 15,000 tons (center); so Commonwealth 
Edison and its affiliates appealed to the Illinois Commerce Commission for 


authority to curtail service. 


The bottom picture shows Commissioners Frank 


Peska, Edwin Rosenstone, Chairman John D. Biggs, and William Parillo on the 
bench from left to right at the hearing which resulted in curtailed service for 


commercial and industrial power users 


but little saving is available from cur- 
tailed industrial loads. It was hoped to 
cut consumption 20 percent by the first 
step of the curtailment order issued 
May 4. 

Western Pennsylvania systems reported 
25 to 42 days’ supply without the mine 
loads. West Penn Power Co. has one 
small mine operating. In Northern Ohio, 
stocks ran as high as 55 days’ and as low 
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as 30 days’. Southern Ohio systems re- 
ported stocks as high as 77 days’ and as 
low as 26 days’. Lines from the south 
into Cincinnati are loaded to capacity 
and are furnishing 210,000 kw. around 
the clock. In Michigan, supplies range 
from 33 to 94 days, with some stretch- 
out of the smaller number possible with- 
out curtailment. 

Illinois companies reported supplies 
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from 50 days down to the level of the 


Chicago district. Iowa systems ranged 
from 60 to 70 days’. St. Louis reported 
22 to 24 days’, with some resources short 
of curtailment. In Indiana, stocks ranged 
from 18 to 60 days,’ with only one system 
really short. Kentucky reported 60 to 70 
days’, with supplies coming in from TVA 
and being moved on to the North. Wis- 
consin reported 59 to 65 days’ and Min- 
nesota 30 to 80 days’, depending on water 
supply. Chicago reported 15 days. 

In the Southeast, supplies of more than 
two months were reported, with much of 
the generation now coming from hydro 
plants and little coal being burned. Ties 
to the North are loaded to capacity gen- 
erally entirely with hydro energy. Only 
tight spot seemed to be on the Virginia 
Electric & Power Co. system, which had 
20 days’ after maximum deliveries from 
the Carolinas. 


REA Section to Promote 
Electro-Farm Equipment 


Set up in the Technical Standards 
Division of the Rural Electrification Ad- 
ministration, the new Electro-Agriculture 
Section will organize, promote, and co- 
ordinate programs in the development 
of new electro-argicultural equipment 
and the improvement of existing devices 
of benefit to the farmer. The section will 
work with colleges and research groups 
and make the information available to 
manufacturers for commercial produc- 
tion. 

J. P. Schaenzer will head the new sec- 
tion. Before coming to REA in 1941, 
he had experience as project director of 
rural electrification at the University of 
Wisconsin, with the Federal Power Com- 
mission, and with Edison Electric Insti- 
tute where he headed the Rural Serv- 
ice Division. 


Canadian Output Statistics 


The Dominion Bureau of Statistics has 
released the following output statistics of 
Canadian central electric stations in thou- 
sands of kilowatt-hours: 


Period 1946 1945 
rr 6,546,918 
PD oc6 65g ua seasus nen 5,419,376 5,559,463 
PO 1,192,408 987,455 
mene 00 TH. Bi. oi icccans 377,183 317,129 
SONNY knee ciicevescascecsse Se 3,124,235 
EN wadanisictuean . 2,594,679 2,645,482 
Seosmdary ......60.0. 588 332 478,753 
Paperts te U.S... c.0008 178,661 152,659 
January ... bine ear au eoe a 3,428,773 3,422,683 
a ET 2,913,981 
DOGGY os cisssccciseses Clee 508,702 
Exports to U. 5 198,522 104,470 
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House Committee Slashes 


Funds for Public Power 


Appropriations Committee Reduces 1947 Grants te Interior 
Department by $172,113,.251—Bonneville, SPA, and Reclamation 
Bureau Affected—Congress However Likely te Restore Cuts 


THE public-private power ownership fight 
in the Southwest reached the action stage 
this week as the House Appropriations 
Committee reported a drastically slashed 
1947 Interior Department Appropriation 
Bill which 

1. Cut $20,025,000 from the $23,323,000 
requested for the Southwest Power Ad- 
ministration. 

2. Cut $94,622,580 from the $166,894,- 
055 requested for the Bureau of Recla- 
mation. 

3. Cut $10,791,000 from the $19,791,- 
000 requested for the Bonneville Power 
Administration. 

4. Cut $172,113,251 from the entire In- 
terior appropriation request, of which 
$125,438,580 came from the Bonneville, 
Reclamation, and Southwestern Power 
items. 

Chances that Congress will fail to re- 
store substantial amounts of the House 
Committee slashes are virtually nil, Cap- 
itol observers believe. In recent years, the 
House Appropriations Committee has cut 
Interior appropriation requests substan- 
tially, only to have the House and Senate 
restore large portions of the cuts, with 
the Conference Committee splitting the 
difference. 


SPA Hardest Hit 


Heaviest hit of the three agencies was 
the Southwestern Power Administration, 
whose manager, Douglas Wright, virtually 
told the committee that if Congress were 
not prepared to grant the entire $23,000,- 
000 request, it should not grant any of it, 
since the job should be done completely 
or not at all. 

The SPA item, first construction appro- 
priation for a system which is ultimately 
planned to reach five states and cost $200,- 
000, will probably provoke the fiercest 
floor fight of any of the power items, for 
Speaker Sam Rayburn served notice some 
time ago that he would fight any cut in the 
request. 

In its report on the bill, the committee 
asserted that it “does not favor the initia- 
tion of a power-development program in 
this area the cost of which would approxi- 
mate such an enormous sum,” and added 
that it could not find any “satisfactory 
justification” for the two steam plants 
which were proposed for SPA’s system at 
Gilmer, Tex., and Lake Charles, Ark. 
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In all three of the slashed power items, 
the committee moved against transmission 
lines proposed for construction or acqui- 
sition by the various agencies. In the 
Bonneville item, it removed language re- 
garding the acquisition of transmission 
lines and reduced to 115 kv. the author- 
ized capacity of the Kerr Dam-Hungry 
Horse Dam construction site line. It dis- 
approved the 115-kv. Colfax-Spokane line. 

In discussing its action on the Recla- 
mation item, the committee noted that it 
had warned Interior Secretary J. A. Krug 
against over-emphasis on electric power 
by Reclamation Bureau programs, and it 
added that Krug had taken what it termed 
a “fair position” in the matter. 

Citing the Central Valley project as an 
example, the committee spoke out against 
increases in project costs from authorized 
levels. Central Valley originally was esti- 
mated to cost $170,000,000, is now esti- 
mated to cost $384,314,000, and may 
reach an ultimate cost of $1,800,000,000 
according to reports received by the com- 
mittee. It then specifically denied funds 
for transmission lines proposed by the 
Bureau in connection with the Parker 
Dam, Colorado-Big Thompson, and Fort 
Peck projects. 

In the SPA item, it allowed funds for 
a line from Denison Dam to Ada, Okla.. 
but eliminated funds for a line from Ada 
to Markham Ferry Dam, in northwestern 
Oklahoma. 


Committee Approvals Listed 


Construction programs approved for 
Bonneville and SPA follow: 

System projects carried forward from 
earlier years, $5,724,000; Detroit-Chem- 
awa 115-kv. line, $1,287,000; Hungry 
Horse-Kerr Dam 115-kv. line, $950,000; 
feeder extensions, service and miscella- 
neous additions, $500,000; advance sur- 
veys and design, $150,000; tools and 
equipment purchases, $200,000; total con- 
struction, $8,811,000. 

Southwestern Power Administration: 

Denison Dam to Ada 132-kv. line, $500, 
000; feeders, connections and additions 
in Texas and Oklahoma, $2,548,000; {u- 
ture plans and specifications, $25,000: 
general plant and equipment, $25,000; 
administration and general construction 
expenses, $100,000; total construction, 
$3,198,000. 
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Copper Situation Serious; 


Manufacturers Face Shutdowns 


Failure of OPA to Agree te Higher Prices Blocks Settlement 
of Strikes—Many Companies Have Already Curtailed Operations— 


Others Expect to Follow—Indusitry Reconversion Slowed 


WARNINGS came from the electrical manu- 
facturers this week that unless the strikes 
in the copper industry are settled im- 
mediately, they will be forced to close 
their plants, and reconversion already 
greatly delayed by strikes in their own 
plants and in the steel and coal industry 
will be still further away. 

Stumbling block to the settlement of 
the strikes in the copper mines is the 
refusal of the Office of Price Administra- 
tion to give its consent to what the indus- 
try considers a necessary price if wages 
are to be raised. The present ceiling 
price of copper is 12 cents a pound. This 
was established in August, 1941. OPA 
is reported to be willing to raise this to 
14 cents a pound, but the industry feels 
that 15 cents must be the minimum. 

Charles E. Wilson, president of General 
Electric Co., said this week that the 
shortages of copper and steel have been 
so severe that G.E. plants have already 
curtailed production. He explained that 
his company is receiving far less than 
its total copper requirements and that it 
is receiving no shipments at all of some 
types, creating a very unbalanced condi- 
tion in the factories, He emphasized that 
“copper is required for the manufacture 
of practically all of our lines of prod- 
ucts,” 

Since the latter part of January, the 
two largest mines which produce approxi- 
mately 75 percent of the domesticated 
copper have been closed. Refineries pro- 
ducing about 90 percent of the refined 
copper have been closed since February. 
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of the New England Council. 
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About 80 percent of the available copper- 
processing facilities have been closed for 
an even longer time, Mr. Wilson declared. 

A similar statement was made by J. W. 
Corey, president of the Reliance Elec- 
tric & Engineering Co., who said that 
the copper shortage has already forced 
his company to cut operations from 48 
to 32 hours a week. A complete shut- 
down is likely by June 1. 

“The situation is very critical,” Mr. 
Corey said. “Even after copper starts 
flowing from the mines to the smelters, 
it will take about six weeks before it 
reaches such manufacturers as Reliance. 
This means that if the flow isn’t started 
by June 1, the plants likely will be shut 
down during June and most of July, 
despite the fact that the backlog of 
orders for electric motors, according to 
the Civilian Production Administration, 
is far in excess of production.” 

Practically all major manufacturers of 
electrical motors and supplies in the 
Cleveland area will be shut down tight 
within a period of three weeks for lack of 
copper regardless of the growing scarcity 
of steel or settlement of the coal strike. 

A few of the manufacturers are not re- 
ceiving 25 percent as much copper as in 
normal times; others have had their 
source of supply, especially copper rods 
and wire, completely shut off because of 
the labor difficulties being experienced in 
the copper industry. 

Clark Controller Co., builder of elec- 
trical controls, while operating at capa- 
city at present, has sufficient supplies of 


May Il, 1946 


<a IT 


copper on hand to maintain their present 
rate of production for a scant 30 days. 
Apex Electric Manufacturing Co., build- 
ers of household appliances, sees ten 
days as the maximum at which the plants 
can operate unless supplies of both cop- 
per and steel are uncovered and made 
available immediately. 

Ohio Electric Co., builders of motors, 
are so hard put to find copper that odd 
sizes are being eagerly grabbed up and 
reworked in the plant to bring heavy 
sheets down to size. In the face of such 
a makeshift operation, three to four 
weeks is the most that production can be 
maintained. 

Officials at Clark Controller Co. admit 
a growing nervousness on the copper situ- 
ation. Users of large quantities in the 
product control instruments they build. 
officials see a none too plentiful inventory 
diminishing at an alarming rate. 

C. G. Franz, president of Apex Elec- 
trical Manufacturing Co., household ap- 
pliance manufacturers, sees his company 
facing another shutdown within the next 
ten days because of lack of both copper 
and steel. Apex only recently resumed 
operations after an enforced idleness of 
several weeks because of lack of steel. 
Unable to build up an adequate inventory 
since the settlement of the strike, the 
company now faces the additional burden 
of securing copper. It is as important 
to us to settle the copper strike as the 
coal strike, Franz said. 

The Ohio Electric Co. has used a num- 
ber of ingenious methods in sizing and 
shaping copper, purchased recently in 
odd lots, to meet their needs. 

Curtailment on an increasing scale is 
also threatened in the Greater Boston 
area. Simplex Wire & Cable Co. has 
been short of copper for months, is now 
receiving small deliveries approximating 
25 percent of normal, and is operating at 
about 50 percent of pre-shortage output. 
The Tirex Department has been kept at 
work as it calls for maximum man-hours 





IMPETUS GIVEN FARM POWER—Participants in the recent four-day gathering of the New England Rural Electrifica- 
tion Institute held at Massachusetts State College at Amherst under the auspices of the Farm Electric Service Committee 
Utility men, educators, manufacturers’ representatives, and government officials took part 
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SALES TRAINING IN BOSTON—FElectric Institute of Boston ended its first basic sales training course on April 12 with the 
award of 129 certificates. Taking an active part in the program were Harding U. Greene, left, vice-president and general 


manager, Cambridge Electric Light Co.; George C. King, sales manager of Boston Edison Co.; John G. Waddell, managing 


director of the Electric Institute, Boston; H. 


course; and George H. Wahn, Boston wholesaler 


T.’ Anderson, Paine Furniture Co., Boston; H. J. Erath, director of the 





of employment, but throughout the plant 
shortages point to at least a two-weeks 
stoppage of all production by the last 
week in June. American Steel & Wire Co. 
cable works in Worcester closed May 6 
for two weeks. Deliveries quoted on re- 
sumption of copper supply mean little. 
Boston Works of Allis-Chalmers in 
Hyde Park, now on. strike 
by the parent plant situation in Milwau- 
kee, is seriously handicapped as to sup- 


influenced 


ply of copper for circuit breakers. Gen- 
eral Electric's Lynn plant, despite fair 
stock of copper accumulated during re- 
cent nine-weeks strike, faces sufficient ex- 
haustion of this material and other ma- 
terials to require curtailment in probably 
four to five weeks at the outside. Two- 
weeks complete shutdown is planned for 
mid-July. 

Anchor Manufacturing Co., Boston, can 
production about three 
weeks more; steel sheets still tight and 
freight embargo will greatly hamper de- 
liveries. Sylvania Electric Products Inc.. 


maintain full 


can probably run through to June on 
present copper stocks, although handi- 
capped by transportation outlook. 

B. F: Sturtevant Co. is feeling copper 
shortage keenly in pipe coil and electrical 
material production, although running 
full capacity this week. General Radio 
has four to five-weeks copper supply, but 
long-range outlook is unsatisfactory. 
Chase-Shawmut Co., Newburyport, re- 
ports being fortunate to May 7, but in 
10 to 14 days more is likely to feel the 
shortage pinch with increasing severity 
though all possible effort will be made 
to maintain prodftiction. 
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Ohio Edison Will Increase 
Gorge Plant to 147,000 Kw. 


Ohio Edison Co. will construct a $4.- 
000.000 addition to its Gorge plant in 
Akron, President Walter H. Sammis has 
announced. 

The addition will consist of a 44,000- 
kw. steam turbine unit and a boiler with 
a capacity of 45.000 pounds per hour. 


Powdered coal will be used for fuel. The 
new equipment is to go into operation in 
the fall of 1948. 

The new unit will be of the same size 
as that which was installed in the Gorge 
plant on the Cuyahoga River in 1943 but 
will embody later improvements. After 
the installation the plant will have a ca- 
pacity of 147,000 kw. Construction will 
1947. 


not start until 





MEETINGS 


Previously Listed 


Arkansas Utilities Association—Annual convention 
Arlington Hotel, Hot Springs, Ark., May 13-14. 
R. E. Ritchie, secretary, Arkansas Power & Light 
Co., Little Rock, Ark. 


Southeastern Electric Exchange—Residential and 
home service conference, Atlanta Biltmore Hotel 
Atlanta, Ga., May 14-15: spring power sales con- 
ference, Battery Park Hotel, Asheville, N. C. 
May 23-24, J. W. Talley, executive secretary, 303 
Haas-Howell Bldg., Atlanta, Ga. 


Pennsylvania Electric Association—Commercial com 
mittee, New Castle, Pa., May 23: A. G. Garri- 
gues, chairman, Philadelphia Electric Co., Phila 
delphia, Pa. Rural committee, State College, Pa. 
May 23-24: W. H. Ferguson, chairman, Duquesne 
Light Co., Pittsburgh, Pa. Engineering Section 
31 committees, Penn Harris Hotel, Harrisburg 
Pa., May 28-29: E. B. Shew, chairman, Philadel 
phia Electric Co., 900 Sansom St., Philadelphia 
Pa, 


Great Lakes Power Club—Spring meetina, Palmer 
House, Chicago, Ill., May 24. Almer Skretting, 
secretary-treasurer, Wisconsin Electric Power Co., 
Milwaukee |, Wis. 


New Jersey Utilities Association—Spring meeting 
Seaview Country Club, Absecon, N. J., May 24-25. 
Harry Bacharach, executive director, Atlantic City 
N. J. 


Edison Electric Institute—Annual convention, Wal 
Jorf Astoria Hotel, New York, N. Y., June 3-5. 
Col. H. S. Bennion, managing director, 420 Lexing 
Ton Ave.., New York 17 N. ¥ 


National Fire Protection Association—Annua! meet 
ng, Hotel Statler, Boston, Mass., week of June 3 
R. §S. Moulton, technical secretary, 60 Batter 
march St., Boston 10, Mass. 


Pacific Coast Electrical Association—Annual co 
vention, Fairmont Hotel, San Francisc Cal 


June 12-14. V. W. Hartley, managing ector 
447 Sutter St., San Francisco 8, Calif. 

National Electrical Manufacturers Association Spe 
cial sections meetings, The Homestead, Hol 
Springs, Va., June 17-19. W. J. Donald, manag 


ng director, 155 E. 44th St., New York 17, N. Y 


American Society of Mechanical Engineers—Ser 
annual meeting, Book Cadillac and Statler hotels 
Detroit, Mich., June 17-20. Ernest Hartfor: 
tive assistant secretary, 29 W. 39th St., New 
York 18, N. Y. 


J execu 


American Society of Agricultural Engineers—A 
nual meeting, New Jefferson Hotel, St. Louis, Mo 
June 24-26. Raymond Olney, secretary, St. Josep! 
Mich. 


American Institute of Electrical Engineers—Sum" 
convention, Hotel Statler, Detroit, Mich. vu! 
H. H. Henline, secretary, 33 W. 39th S 


24-28. 
New York i8, N. Y. 

American Society for Testing Materials — Anne 
meeting, Buffalo, N. Y., June 24-28. R. E. Hess 
assistant secretary, 260 S. Broad St., Philacr 
phia 2, Pa. 

Canadian Electrical Association—Annua eeting 
Banff Springs Hotel, Banff, Alberta anada 
June 26-28. B. C. Fairchild, managir Jirect¢ 
704 Tramways Bldg., Montreal |, Que naga 
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Home Freezer Research 
Underway at Cornell Univ. 


A study of community and home 
frozen food services. equipment, and 
operation has begun at Cornell Uni- 


versity, Ithaca, N. Y. Cooperating with 
the university are nine New York state 
public utilities and five leading distribu- 
tors of food freezing and storage cabi- 
nets. 

The five manufacturers and 
suppliers of food freezing and storage 
cabinets for farm and city homes have 


national 


agreed to give Ithaca and surrounding 
Tompkins County No. 1 priority on all 
such equipment that residents wish to 
buy or rent. 

Companies cooperating are the Car- 
rier Corp.. the Philco Corp., Sears, Roe- 


buck & Co., Emil Steinhorst & Sons. 
Utica, and the Cooperative Grange 
League Federation Exchange, Ithaca. 
The last owns and operates Ithaca’s 


pilot food freezing and processing plant, 
Mother Zero. 

In return. residents will act as “guinea 
pigs” in answering. on the basis of per- 
sonal experience. questions relating to 
every phase of use of the cabinets. The 
will be gathered and inte- 
grated by experienced interviewers from 
the Cornell University School of Nutri 
tion. 


information 


to the Consolidated Fdi- 
son Co., which initiated support of frozen 
food research at Cornell in 1942, the util- 
ities which have joined to support finan 
cially the Cornell School of Nutrition 
are Buffalo Niagara Electric Corp., Cen- 
tral Hudson Gas & Electric Corp., Cen- 
tral New York Power Corp.. Long Is- 
land Lighting Co.. New York Power & 
Light Corp., Niagara, Lockport & On- 
taro Rochester Gas & Elec- 
York State Elec- 


In addition 


Power Co.., 
tric Corp., and New 
tric & Gas Corp. 


A.W.B. Provides Material 
for Home Wiring Studies 


\ series of four lessons in improving 
wiring in the home is now ready for dis- 
lribution at a nominal cost by the Na- 
tional Adequate Wiring Bureau, 155 E. 
Mth St.. New York 17, N. Y. 

Designed for teachers of home eco- 
nomics, the lessons cover and_ provide 
the answers to four questions: “How Can 
This Room Be Improved?”, “What Are 
This Kitchen’s Electrical Needs?”, “What 
\re This Laundry’s Electrical Needs?” 
and “Which House Would YOU Pick?” 

Each student in the class is to be given 
@ questionnaire, and a teacher's supple- 
ment provides the correct answers. 
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Billions of Kw-Hr. 


Electric Output Curve Moves Slightly Upward 


The electric turned up- 
May 4, 
1946, according to figures released by 
the Edison Electric Institute. The amount 
of electrical distributed by the 
light and power industry totaled 4,011.- 
670,000 kw.-hr.. compared with 3,976.- 
750,000 kw.-hr. the 


output curve 


ward during the week ended 


energy 


a 
during preceding 


week. During the week ended May 5, 
1945, the amount of electrical energy 
distributed amounted to 4,397,330,000 


kw.-hr., this year’s figure representing 
a decrease of 8.8 percent. 

All of the seven major geographical 
regions of the country reported losses 
for the week ended May 4 as compared 
with the corresponding week of last year. 
The largest decrease was shown by the 
Central Industrial group. which reported 
a drop of 12.2 The Pacific 
Coast states showed the second largest 
with the South- 


percent. 


decrease—10.7 percent 


1946 


ern 


1916 
May 4 4,012 
Apr. 27 3,977 
Apr. 20 3,987 
Apr. 13 4,015 
Apr. 6 3,988 
Mar. 30 3,992 
Mar. 23 4,017 
Mar. 16 3,988 
Mar. 9 3,953 
Mar. 2 4,000 
Feb. 23 3,923 
Feb. 16 3,949 

Percent Change 
New England 
Mid-Atlantic 
Central Industrial 
West Central 


Southern States 
Mountain 


Rocky 


States 


percent. 


running a cle 


se 


Weekly Output, Millions Kw.-Hr. 


Pacific Ce 


Total lt 


past 


nited 


May 
Apr. 


Apr. 
Apr. 
Apr. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


Feb. 
Feb. 


States 


1945 

> 4,397 
28 4,416 
21 4,411 
14 4,332 


31 4,329 
24 4,402 
17 4,398 
10 4,446 
3 4,472 
24 4,474 
17 4,472 


from Previous Year 


May 4 


4.1 
3.1 
32.2 
2.6 
92 


» 4 


10.7 


8.8 


1944 
May 6 
Apr. 29 
Apr. 22 
Apr. 15 
Apr. 8 
Apr. 1 
Mar. 25 
Mar. 18 
Mar. ll 
Mar. 4 
Feb. 26 
Feb. 19 


Week Ending 


Apr. 27 


12.9 

9.1 
11.8 
13.1 
10.9 


09 





third—9.2 


Apr " 
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SEC RULINGS 





The Securities and Exchange Commis- 
sion recently issued a series of orders 
affecting electric utility companies. 


Uran Power & Licut Co.’s proposal to 
issue and sell $32,000,000 of new first mort- 
gage bonds and $11,500,000 of bank notes 
for the purpose of refunding $38,500,000 of 
outstanding first mortgage bonds and $5,000,- 
000 of 6 percent debentures has been ap- 
proved. The commission retains jurisdic- 
tion over the result of the competitive bid- 
ding. The bank notes will bear 2 percent 
interest and will be repaid in semiannual 
installments of $500,000 each until May 1, 
1956, when a final payment will be made in 
the amount of $2,500,000. The outstanding 
bonds are to be redeemed at 104} percent 
and when Utah’s $5,000,000 principal amount 
of 6 percent gold debenture bonds, Series A, 
become subject to redemption on May 1, 
1947, they will be redeemed at 110 per- 
cent. (Release No. 6555) 


Ocpen Corp.’s proposal to use approxi- 
mately $3,000,000 of its cash resources not 
needed for other corporate purposes, for in- 
vestment in securities other than of public 
utility companies has been approved, sub- 
ject to certain minor conditions. (Release 
No. 6564). 


Mississipp1 Power & Licutr Co. and its 
parent, Electvic Power & Light Corp.’s joint 
proposal, whereby Mississippi will issue and 
sell 200,000 additional common shares to 
Electric for $2,500,000 in cash, has been per- 
mitted to become effective. (Release No. 
6581). 


American Gas & ELEcTRIC and Scranton 
ELectric’s joint application-declaration, out- 
lining a program for refinancing the latter's 
outstanding preferred stock and for divesting 
the former of its interests in Scranton Elec- 
tric has been approved by the commission. 
Scranton Electric will amend its charter to 
reduce its authorized 100,000 shares of no 
par value $6 cumulative preferred stock, of 
which 53,248 shares are outstanding, to 75,- 
000 shares of $100 par value cumulative pre- 
ferred stock, and will reclassify its authorized 
2,500,000 common shares of no par value, all 
owned by American Gas & Electric, into 
1,500,000 shares of $5 par value, of which 
1,214,000 will be owned by American Gas & 
Electric. Scranton Electric then will sell the 
new preferred stock at competitive bidding 
and will use the proceeds. with treasury 
funds, to redeem its outstanding preferred at 
$110 a share plus accrued dividends. In 
compliance with a previous order of the com- 
mission, American Gas & Electric will divest 
itself of all interest in Scranton Electric and 
certain of its other subsidiaries. (Release 
No. 6565). 


Potomac Eptson Co.'s joint application- 
declaration with four direct subsidiaries, out- 
lining a plan for merging three of the latter 
into the fourth, has been approved. The 
subsidiaries are the Northern Virginia 
Power Co., which will survive; Page Power 
Co., Madison Power Co. and the Massanut- 
ten Power Co. Transactions involved in the 
program include: (1) Potomac will transfer 
to Northern Virginia all the outstanding 
capital stocks of Page. Madison and Mas- 
sanutten in exchange for 19,560 shares of 
$100 par value common stock of Northern 
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FARM ELECTRIFICATION COURSE—This is a typical session of the three-day 
short course in farm electrification recently conducted by the University of 
Wisconsin at Madison. The program was planned by a six-man committee of 
utility and REA people in cooperation with the faculty of the Agricultural 
Engineering Department of the University 





Virginia, plus or minus, as the case may 
be, ten additional shares of such stock for 
each $1,000 of the net amount of certain 
adjustments; (2) Potomac also proposes to 
purchase 6,810 additional shares of North- 
ern Virginia’s common stock for $681,000; 
(3) Northern Virginia will retire outstand- 
ing indebtedness to Potomac in the aggre- 
gate amount of $681,774; (4) Northern 
Virginia proposes also to surrender to the 
issuing companies for cancellation and _ re- 
tirement all outstanding shares of capital 
stock of Page, Madison and Massanutten. 
(Release No. 6586). 


Intinois Power Co.’s application request- 
ing exemption from the provisions of sec- 
tion 6(A) of the Public * Utility Holding 
Company Act of 1935 regarding the sale at 
competitive bidding of $45,000,000 of first 
mortgage bonds, due in 1976, and $9,000,000 
of sinking fund debentures. due in 1966, has 
been approved. The commission stipulated 
that the sale of the bonds and debentures 
should not be consummated until the results 
of the competitive bidding are supplied by 
an amendment. (Release No. 6570). 





UTILITY REPORTS 


Net Income 


1946 1945 
*Alabama Power ............ $5,990,227 $6,937,087 
*Central Arizona Lt. & Pwr.. 1,041,985 742,251 
*Commonwealth Edison 

SE BES caccaccccssesccre, SURG 1 22,941,300 
*Consolidated Edison Co. 

(N. Y.) and subs....... 34,351,911 33,877,911 
*Consolidated Gas Elec. Lt. & 

Pwr. (Balto.) and sub.. 6,919,345 5,978,554 
*Consumers Power .........- 8,826,937 7,122,337 
*Dallas Power & Light.... 1.537.794 1,487,141 
+Engineers Public Service 

and subs .. 10,770,538 10,565,306 
*Georgia Power : 6,035,659 4,895,917 
*Ohio Edison . ae ; 4,509,543 3,505,813 
*Philadelphia Electric 

and subs .. 18,701,582 17,173,044 
*Tampa Electric $ 1,345,940 1,255,813 





* Twelve months ended March 31. 
* Twelve months ended February 28. 





Telluride Power to Spend 
$150,000 for Improvements 


Telluride Power Co., Richfield, Utah, 
has authorized expansion and reconstruc- 
tion expenditures totaling $150,000 for 
1946, Paul P. Ashworth, general man- 
ager, has announced. 

Included are Richfield, a new 1,500- 
kw. substation with 44,000-volt oil cir- 
cuit breaker, control house and opera- 
tor’s cottage, service shop, warehouse, 
and an ultra-modern kitchen for use by 
dealers and the company for demonstra- 
tions; Milford, new substation and 
switching facilities; Beaver, automatic 
oil circuit breakers in 44,000- and 7,200- 
volt lines, reconstruction of dam and 
sections of pipe line, transmission line 
rearrangements, and switching facilities, 
with new 44,000-volt transmission serv- 
ice in Beaver Canyon; Fillmore-Richfield, 
restringing of 44,000-volt line and re- 
placement of present conductors. 


Utah Power Buys Utility 


Purchase of the Little Lost River 
Power & Light Co. of Arco, Idaho, by 
the Utah Power & Light Co. has been 
recently reported. The Little Lost River 
Power Co. was formed several years ag° 
when Arco constructed a transmission 
line to Hamer and operated it as 4 
cooperative. 

Utah Power announces plans to & 
tend service to include many ranches ™ 
the Upper Lost River Valley. 
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Lever Device Turns 


Converter Armature 


Tes not easy to turn the armature 
of large rotary converters by hand 
a few degrees at a time as is neces- 
sary, for example, in undercutting 
mica on the commutator. Trouble is 
there are too few good “hand holds” 
on the armature and maintenance men 
are tempted to use the coil ends for 
the purpose and so distort them. 





TURNING DEVICE in 
maintenance operations on 
converter; fully hand operated 


use during 
rotary 


Duties of a Field Inspector, 


Distribution Department* 


I, this company the field inspector 
is directly responsible to the superin- 
tendent of distribution. and is to be 
found, whenever possible, in the gen- 
eral office of the department every 
working day from 8:30 a.m. to about 
10 a.m. If he has anything to report, 
he presents it to the superintendent on 
the first working day of every week 
at 9:30 a.m. Such matters include any 
discrepancies between material as laid 
out and that required for the work as 
planned. under way. or done, discrep- 


_—_—, 
*One of 


a series of presentations covering 
the esse! 


a tial duties of officials of a public util- 

56 pqystribution department serving between 

a 0 and 75,000 meters. Organization of the 

T ribution department was outlined in ELEc- 
ICAL WoRLD, October 13, 1945, page 106. 
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The other studs are flush 


The substations maintenance de- 
partment of the Northern Indiana 
Public Service Co., Hammond, has 
solved the problem by equipping each 
of these converter stations with a spe- 
cial armature turning lever, shown, 


that fits around the outboard end of 
the converter shaft. 


A light clockwise tug on the lever 
of the device clamps a leather-lined 
light steel strap around the shaft. 
Further clockwise force on the lever 
locks the strap tighter and tighter on 
the shaft, permitting the armature to 
be turned with ease. The device is re- 
leased from the shaft by simply “back- 
ing off” on the lever. 

End of the converter shaft on which 
the device is used is normally cov- 
ered with a dust cap. Originally this 
was held in place with four cap screws. 
But to make it easy for maintenance 
men to remove the cover, the cap 
screws were replaced with studs, two 
of which project outward from the 
flange of the cover and are notched 
to take “keepers” that lock it in place. 
with the 
flange of the cover and serve only to 
position the cap. 


ancies in records, or other occurrences. 
His major function is to inspect all fin- 
ished construction in the field to de- 
termine (1) that proper accounting 
has been made of all material used, re- 
turned or retired; (2) that complete 
and accurate reports have been made 
for necessary engineering and distri- 
bution records; (3) that all construc- 
tion has been done according to stand- 
ard requirements. Special care is re- 
quired in checking work for which 
outside concerns or persons are to be 
billed. 

Each morning this inspector receives 
from department heads all work or- 
ders, stock records, retirement records, 
plans, field maps, pole record reports, 
transformer record tags, table records 
and other data covering the work of 


the previous day. He examines these - 
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/' steel strap 
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ARMATURE TURNING DEVICE 
clamps around end of converter 
shaft permitting armature to be 
turned by hand a few degrees at a 
time as desired to undercut mica 


and calls the attention of the proper 
department head to any obvious errors 
or omissions. After obtaining an appar- 
ently complete collection of records 
and reports covering a particular job, 
he visits the place where the work was 
done. Here he checks as closely as pos- 
sible the material used and that retired. 
He observes all conditions, checking 
as fully as possible all electrical and 
mechanical details with the plans, re- 
ports, tags, etc., turned in, noting 
needed corrections and departures 
from standard specifications. He is not 
ordinarily required to enter manholes 
except in the case of transformer in- 
stallations or other unusual construc- 
tion. If he believes that electrical tests 
are necessary reasonably to substan- 
tiate the plans as turned in, he in- 
forms the assistant superintendent of 


lll 





distribution. In case of large retire- 
ments, he consults the office records if 
necessary to determine if all retired 
material has been properly reported. 
In the early afternoon daily he visits 
the stock room to check the retired ma- 
terial actually returned there against 
the retirement reports, and may also 
assist the stock man in deciding what 
material is to be junked. 

He checks daily with the stock room 
foreman as to any cases during the 
previous working day when it was 
necessary to issue material in excess of 
that laid out for the job. He investi- 
gates these and is prepared to report 
on them to his superior. Any errors or 


omissions discovered in those ficld or 
stool »vum checks are called to the at- 


tention of the department head con- 
cerned by the inspector. If additional 
construction or paper work is neces- 


sary, such department head is responsi- 
ble for getting it done. Minor correc- 
tions to paper work may be made by 
the field inspector. Plans and records 
found correct by the inspector are 
dated and initialed by him and handed 
to the departmental records and plans 
clerk. Records involving a foreign 
company are handed to the joint line 
representative before these go to the 
clerk just named. Normally these men 
are not scheduled to keep any piece of 
paper over one full working day. 


Map and Material Checks 


The inspector checks, according to 
his judgment. changes aud additions to 
plate and circuit maps, and other rec- 
ords; material issued slips, and mate- 
rial returned to stores slips, before 
these go to the main office on a regular 
time schedule. He is also active in con- 


IMPROVEMENT MEMORANDUM 


For reporting anything that is wrong in order that improvement may 


be made. 


Date 


Employees are expected to report on these blanks any mistakes, 
omissions or wrong conditions which may come to their notice. This paper 
should be handed to the D2pt. Head who will pass it. to the Supt.'s. Office 
for attention. These forms should be used for all reports of a general 
neture for which specia. forms are not provided. The following are examplesof 
matvers upor.which reports should be made. Improper or insufficient stock 
provided, mistake@ in orders or special instructions, defective material or 
apparatus, unsafe conditions, wasted time, iuproper or dangerous construction, 


ete. 


Signed 
Noted by 





Dept. Head 


FIG. 1—Improvement memo form for recording of data and remarks 


Series Circuit Tester 
Has Safety Fuse 


WILBUR C. SEDGWICK 
Superintendent Substation Maintenance 
Central Illinois Light Co., Peoria, III. 


Because of the ever-present possibil- 
ity of accidental contact between 2.4- 
kv. distribution conductors and series 
street lighting circuits, special safety 


112 


features have been built into the test 
lamp set used for locating opens in 
street light circuits on the Central 
Illinois Light Co. system. Arrange- 
ment of the test set is shown on the 
following page. 

Usual procedure in locating an 
open in a series street light circuit on 
the Peoria system has been to discon- 
nect the circuit at the substation, con- 
nect the deenergized circuit terminals 


* with a jumper and apply a potential of 


May 


nection with estimating the cost of 
repairing damages to company equip- 
ment on the distribution. system. 
He follows up the removal of 
jointly owned poles in cases of separa- 
tion of pole occupancy, seeking to bring 
about the removal of old poles from 
their sites after the power company’s 
circuits have been transferred from 
these. A monthly notification of the 
joint line representative is required 
from the field inspector of the desira- 
bility of clearing up this condition so 
long as the old pole continues in situ. 
Each new street light location is 
checked by the inspector, who records 
the date of first starting service at the 
particular lamp. This information goes 
to the superintendent’s secretary for 
permanent record. The inspector may 
discuss any discrepancies with any de- 
partmental officials interested or hav- 
ing information, full cooperation be- 
ing required all around. 

Foremen in the field discovering 
errors or omissions of any kind make 
written reports on these for each job 
order, and these go to the department 
head concerned; thence to the superin- 
tendent of distribution and to the in- 
spector. The field inspector then in- 
vestigates each case, talks with the 
foreman if necessary, obtains informa- 
tion needed, and calculates the added 
cost of the job due to such errors or 
omissions including extra labor, trans- 
portation or time wasted. He enters 
this cost with remarks, sketches, etc., 
on an improvement memorandum 
form, signs and dates it, and discusses 
it with the department head under 
whom the work was laid out. The in- 
dividual responsibility for the condi- 
tion is then recorded on the form, and 
the reasons, if any, for the error or 
omission. The field inspector then 
turns the report over to the assistant 
superintendent of distribution. 


115 volts between circuit and ground. 

Past practice has been to open the 
mid-point of the series circuit and con- 
nect a test lamp between the conductor 
and ground on both sides to determine 
which half was faulty. Procedure was 
then to move along the faulted half of 
the circuit, making tests at sectionaliz 
ing points until the open was found. 

This practice, while conventional, 
involves a hazard to the tester if there 


is an accidental contact between 2+ 
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kv. distribution conductors and_ the 
street light circuit. Then 2,400 volts 
to ground can appear across the test 
lamp. 

The CILCO tester has been designed 
to provide the maximum protection to 
the lineman in such a contingency. The 
tester consists of a 50-watt, 115-volt, 
mill-type lamp connected in series with 
a l-amp., S&C spring-loaded distribu- 
tion fuse. The test lamp is in a conven- 
tional trouble lamp socket and guard 
assembly to which a long metal ground- 
ing spike has been added. This metal 
guard and grounding spike are con- 
nected to side of the lamp socket. The 
center socket connection is brought out 
through the trouble lamp handle in a 
fiber tube and connected to approxi- 
mately 50 ft. of 5,000-volt rubber- 
insulated cable that terminates in the 


Electrical Devices Aid 


Hot Water Supply 


sick heating of city water having 
¢ temperature as low as 40 deg. F. in 
winter, and recapturing heat in cool- 
ing water in summer and winter, are 
methods which provide an_all-year 
around ample hot-water supply for do- 
mestic use in the eleven-story building 
where the Newark Evening News is 
published. The system was developed 
and installed by the engineering de- 
partment of the Evening News Pub- 
lishing Co., Newark, N. J. Three small 
circulating pumps, a float switch, a sole- 
noid valve and three thermostatic- 
controlled immersion heaters aid in 
supplying hot water. All the devices 
are connected to 120-volt a.c. circuits 
except the three 5-kw. immersion heat- 
ers which operate from a 240-volt a.c. 
circuit. 

During the winter season, hot water 
lrom the stoker-fired boilers is circu- 
lated continuously through a heat ex- 
changer in a 500-gal. water storage 
tank. Natural circulation of the heat- 
ing water from the boiler is changed 
to forced circulation by a centrifugal 
pump at times when the maximum de- 
mand for hot water occurs, such as at 
Wash-up time about 5 p.m. The pump 
(Bell and Gossett Co.) has a 1}-in. 
Pipe connection and is driven by a 
|/6-hp. motor. 

A similar centrifugal pump circu- 
lates the water between the storage 
tanks, thereby keeping the water tem- 
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series fuse housing and its line spike. 

To use the tester the lineman pushes 
the spike on the lamp guard into the 
ground at the base of the pole and, hav- 
ing climbed up to the series circuit, 
touches the line spike on the fuse hous- 
ing to the proper conductor. If the 
series circuit accidentally is energized 
at 2.4 kv., the fuse will blow immedia- 
ately, expelling the cable from the 
fuse housing harmlessly. If the circuit 
is solid and unfaulted back to the 
substation, the test lamp in the trouble 
guard on the ground will light. Of 
course, if the open circuit is between 
the test point and the substation the 
lamp will not light. 

It should be noted that the test lamp 
which might shatter under accidental 
over voltage is always on the ground 
while the test is in progress. 


perature fairly constant. This pump 
functions when the temperature of the 
stored water drops to 145 deg. F. 
City water is supplied through a 14- 
in. solenoid valve (Automatic Switch 
Co.) which opens when local pressure 
is below 55 lb. and closes when the 
pressure is up to 90 lb. Three hand- 
operated valves (normal position: 
V1 closed, V2 and V3 open) on the in- 
coming supply line were installed for 
emergency arrangement (V1 open, V2 
and V3 closed), so as to run the 500- 
gal. tank directly from the city water 
supply and isolate all other parts of 
the local hot-water system. 
Hot-water heating costs have been 
reduced by shutting down the steam- 
heating boiler during the summer 
months and by utilizing the hot water 
discharged at 115-120 deg. F. from the 
heat exchangers for the mercury arc 
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Fiber tu rom - Uh in fiber tubin 
(* 3-shot cutout 4 . 


Soldered connection 
pinned in horn 


50-5000 V. 
fiber tube 


) Rubber 
J insulated cable 


SAFETY TEST LAMP has I-amp. dis- 
tribution fuse in series with lamp to 
protect lineman from effects of acci- 
dental cross connection of street light 
and distribution circuits. Spike on 
lamp guard is ground connection for 
test. Contact with line is made with 
spike on fuse housing 


rectifiers, (ELEcTRIcAL WorLp, No- 
vember 25, 1944, page 77) also the 
cooling water from high-vacuum pumps 
and a Freon compressor, all directed 
into a common supply tank. 

A third centrifugal pump with a 
1/6-hp. motor and a 1}-in. pipe con- 
nection is used to force water from 
the supply tank to a 1.300-gal. storage 
tank. This pump operates when sys- 
tem pressure is 60 lb. or less and cuts 
out at 90 lb. A float switch (Cutler 
Hammer) in series with the pressure 
switch (Allen Bradley) shuts down 
the pump on low-water level in the 
supply tank. 

In the large storage tank three 5-kw. 
immersion heaters (Westinghouse) 
were installed to help maintain a water 
temperature of approximately 150 deg. 
F., particularly when the draw-off is 
excessive at the end of a work shift. 


Hear 
/ exchanger 
‘ 


Pump’ 


Solenoid 
valve 


INSTALLATION OF ELECTRICAL DEVICES improve domestic hot-water sup- 
ply in eleven-story building of newspaper publisher. Arrows indicate direction 


of water flow 
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Principle of Automatic Shielded Arc Welding 


R. H. DAVIES, 
Consulting Engineer, 


The Lincoln Electric Co., Cleveland, Ohio 


A recently devised process of auto- 
matic shielded metallic electric arc 
welding presents new concepts in the 
field of welding engineering. It is the 
development of a method of feeding 
the bare electrode into a quantity of 
flux deposited automatically ahead of 
the arc. 

In this process, known as “Lincoln- 
weld,” granular flux is deposited on 
the joint to be welded, deep enough to 
cover the completed weld. Bare metal- 
lic welding electrode is power-fed into 
the blanket of flux, its rate of feed 
controlled automatically for proper 
arc length. Elements of the process 
are shown in the illustration. 

Direct current, supplied by a motor- 
generator welder, produces the arc for 
the welding. The flux adjacent to the 


arc melts, floats on the surface of the 
molten metal, then solidifies as a slag 
on top of the weld. Since the arc and 
molten metal are blanketed by flux at 
all times, the weld metal is completely 
protected from contact with the air, as- 
suring maximum quality of welds and 
making possible the use of extremely 
high amperage for faster welding and 
lower costs. Approximately one pound 
of flux is consumed for each pound of 
deposited metal. Unfused flux can be 
reclaimed for further use. 

Large current densities are used, as 
high as 650 amp. with }-in. electrode. 
Thus greater penetration and smaller 
cross-sections of weld metal result. 
This gives less warpage and distortion. 
The process is simplified by using one 
grade of flux and one electrode analy- 


Specifications for Automatic Metallic 
Are Butt Welding of Plate of Various Thicknesses 














PLATE Speed, Wire 
THICKNESS, in. per min. Size, 
IN. Pass Amp. Volts per pass in. 
1/4* l 475 29 18 5/32 
2 yes ny 
3/8 500 33 32 7/32 
2 850 35 
1/2 ] 700 35 ai 7/32 
2 950 36 
9/8 ] 800 35 24 7/32 
2 950 36 
3/4 l 900 36 Ze 7/32 
2 950 36 
* Must be down flat on platen. 
NOTE: Seams must be butted tight. Seal all gaps on ‘4 in. or thicker with a fast seal bead on the second 
pass side. Seal % in. and less on the first pass side. 
e o = 


Transformer Mounts 
on Ground Sites 


Regulations for mounting _ trans- 
formers on the ground (including re- 
building old installations) have been 
prepared by an eastern electric utility 
to insure thorough attention to details. 
Foundation is of 2-in. creosoted wooden 
planks, transformers being set on 
short sections of manhole roof rails 
laid on the foundation except where 
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similar supports are permanently at- 
tached to the cases. Rails are cut to 
length and given two coats of black 
asphaltum paint before being taken 
into the field. In wet or soft ground 
old railroad ties may be used instead 
of plank. Above 50-kva. rating, trans- 
formers may be installed on reinforced 
concrete; also, if appearance is very 
important. Foundation designs are a 
duty of the engineering department, 
with full design checking by the safety 
supervisor. 








ELEMENTS of automatic metallic 
shielded electric arc method using 
butt welding operation as example 


sis for a wide range of steel analyses. 
Attachments are provided for butt, 
lap and fillet welds. 

With this automatic shielded elec- 
tric arc method a butt joint of %-in. 
plate can be welded at a speed of 32 
in. per min. (see table). By manual 
welding, 2 in. is the thickest plate which 
can be joined with full penetration 
using present practice, two passes: that 
is, welding from one side and then the 
other side with the work in flat posi- 
tion, also employing ;°;-in. diameter 
electrodes and 450 amp. with an arc 
speed of 18 in. per min., or a speed of 
9 in, per min. for the joint, assuming 
that the arc is working 100 percent of 
the time. 

Due to the higher currents possible, 
}-in. plate can be completely fused by 
this automatic method, using two passes 
at approximately 900 amp. with a 
speed of 11 in. per min. The speed to 
make this joint manually using good 
practice would be 1.9 to 2 in. per min. 
It is recommended that 3-in. be taken 
as the upper limit of thickness for 
square edge butt welds automatically 
arc welded since build-up becomes ex- 
cessive when the higher currents are 
used for the thicker material. 


Ground installations are required 
to be protected by substantial wooden 
fencing at least 5 ft. high, with gate, 
hasp and standard padlock. Fencing 
must clear transformers by at least 18 
in. horizontal distance. Posts are to 
be of old poles or timbers at least 4 
in. x 6 in. in section, with brush-treated 
creosoted butts to 6 in. above ground. 
Minimum size of horizontal members 
of fence frames is 2 in. x 4 in. Fence 
and gate are covered by $-in. matched 
hoards not over 5 in. wide and set 
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MEASURES BOTH 
VOLTS AND 
AMPERES 


(ACCURACY 3%) 





G-E HOOK-ON 
VOLT-AMMETER 


You get double value from this handy, port- 
able, a-c instrument. It will measure up to 600 
volts and up to 600 amps. Just hook it around 
the conductor, push to close the gap, and read 
the current. Leads are provided for voltage 
measurements. Booklet GEA-2950 gives com- 
plete details, prices, and many helpful sug- 
gestions for operating this versatile instrument. 
Ask your G-E representative or write General 


Electric Company, Schenectady 5, New York. 
HEADQUARTERS FOR MEASUREMENT 
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tight. Cover boards must reach the 
ground. The top of the enclosure must 
be covered by a wooden grating of 
boards at least { in. x 2 in., with open- 
ings small enough to prevent passage of 
a standard baseball. The gate is lo- 
cated so that primary fuse cutouts are 
easily accessible without reaching over 
or around transformers. Installations 
at the feet of poles have fencing to in- 
clude not over half the pole, leaving 
the clear side free for climbing. Cor- 
ner posts are set by the line construc- 
tion force, the rest of the fence being 
built by company carpenters and 
painted two coats of green. At least 
one danger sign is attached on the gate 
side of the fence. Temporary fencing 
is required where transformers are 


Coal Pulverizer Balls 
Sorted Mechanically 


A device for classifying steel coal- 
pulverizing balls, developed by George 
Spangler, chief engineer, Harding 
Street Plant of the Indianapolis Power 
& Light Co., makes it possible to sort 
over 18 tons of balls and remove those 
under 3-in. diameter in a matter of an 
hour. Formerly this job required the 
manual effort of a crew of six men four 
days. 

The classifier shown, which has been 
in use since May, 1945, consists essen- 
tially of an enclosed squirrel cage en- 
closed within and bolted to the drum 
of a coal pulverizer and revolving with 
it. Balls are scooped up and led into 
the squirrel cage by two feeder pipes 
that also are bolted to the mill drum 
and turn with it. Bars of the squirrel 
cage are spaced so that balls ? in. and 
smaller in diameter will fall through 
and be expelled from the drum through 
the coal inlet. During classification the 
pulverizer drum is run_ backwards. 
Thus the spiral conveyor which nor- 
mally draws coal into the pulverizer 
can be used to expel the small balls 
that drop through the squirrel cage. 

Each of the two Foster Wheeler ball 
mills supplying powdered coal to the 
newest Harding Street boiler operates 
with 18 tons of pulverizing balls. These 
balls start out new with a 2-in. diameter 
but are constantly being worn down. 
New balls must be added daily. After 
about six months the proportion of 
small balls becomes too great and they 
must be removed and an equal weight 


of new balls added. 
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made alive before the permanent fence 
is built, on responsibility of the fore- 
man ordering transformers to be 
placed in operation. On approval of 
the superintendent of distribution, 
transformers conspicuously located 
and where appearance is of much 
weight may be fenced in with wire at- 
tached to metal posts, provided the site 
is not readily accessible to children. 
Where more than one transformer 
is set, primary and secondary connec- 
tions are run in fiber or metal conduit. 
the latter when used being grounded 
to cable sheaths. Cutouts and conduit 
are required to be supported by sub- 
stantial treated lumber separate from 
the fence. This may be brush treated 


with creosote, or standard treated 


Before the classifying device was de- 
veloped, the job of sorting out the small 
balls was a substantial operation. It 
was necessary to dump the entire 18 
tons of steel balls out of the pulverizer 
and shovel them by hand over a screen 
that would pass the }-in. balls. This 
operation usually required a six-man 
crew for about four days. And when 
finished it was still necessary to return 
the 18 tons of new and used balls to 
the mill. 

Now, however, it is only necessary to 
stop the mill, install the classifier and 
run the drum in reverse. The small 
balls will roll out of the open end 
of the coal inlet conveyor where they 
drop into a barrow and are wheeled 
away. In the course of an hour the 
entire two or three tons of small halls 
will be completely sorted out. 


conveyor eo. 
\ Squirre/ 


‘cage 


Coal 
inlet 


QO) 
arm 


Classifier 
bolted to 


* Small balls are 
expelled as drum 
/s rotated counter 
to normal direction 


cor 





crossarm stock may be used. When 
such installations are fed from the 
underground system, primary fuse cut- 
outs are located within the inclosure. 
When fed from overhead, primary fuse 
cutouts are required to be mounted 
cn crossarms and_ rubber-covered 
wires brought down the pole in fiber 
conduit to the transformers. If de- 
sired, secondary wires may be carried 
up the pole in fiber conduit. Vertical 
fiber conduit ends just below horizon- 
tal fiber conduit used to carry trans- 
former connections, all wires being 
drip-looped in passing from one con- 
duit to another. If lead cable sheaths 


are not available for grounding all 
transformer cases, a standard ground 
rod is driven within the inclosure. 





MECHANICAL BALL CLASSIFIER, 
when bolted inside coal pulverizer 
drum and turning with it, sorts 18 
tons of balls and expels the under- 
sized ones. Balls picked up by the 
extended tubes roll into squirrel cage 
in central cylinder. Small ones drop 
between bars and are expelled 


Pulverizer drum 
Turns backward during 


{ ball classification 


* 
Ball feed pipes 
bolted to drum 


Temporary - 
borrier over 
coal discharge 


= 
alls 7 
J 


CLASSIFIER INSTALLED in pulverizer drum, as shown in this sketch, turns 
with the drum. Balls scooped up by feed pipes are led into classifier. Small ones 
drop through bars of squirrel cage and are expelled by spiral coal inlet conveyor 
as mill turns backward. New balls are 2 in. in diameter 
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These G-E tank-construction features 
keep maintenance costs low 


1. Conveniently located filter press connections 
and oil sampling valve enable easy testing 
and conditioning of oil. 


2. Welds which hold liquid are made exter- 
nally for accessibility. 


3. Tubes are braced against vibration. 


4.Glyptal paint, applied over clean, shot- 
blasted surface inhibits corrosion. 


5. Tubes are sturdy, swaged at ends to in- 
crease thickness at point of welding, and 
to reduce strains. 


6.Tank is open-hearth steel, checked for 
carbon content to insure good welding 
qualities. 

7. Properly compressed synthetic rubber gas- 
kets or non-porous welds seal all tank joints. 


8. Tube and header construction contributes to 
oil tightness by radically reducing the 
number of openings in the tank wall. 






sing of welds, the use of synthetic rubber gaskets, uniform 
w-painting—all are major factors in the construction of 
E tanks. 
his detailed forethought in the design of the tank typifies 
tdesign of every element of a G-E transformer. First-hand 
Werience with field maintenance conditions, an outstanding 
wledge of electrical design, and testing with the most up- 
date facilities have anticipated every feature that will cut 
ce costs and keep your transformer in continuous, efficient 
eration. 
you are in the process of selecting a transformer, look 
hese features that will result in tangible savings in instal- 
in and maintenance costs. For information call your nearest 
t tepresentative, or write to Apparatus Dept., General 
tit Company, Schenectady 5, N. Y. 
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The tank is an integral part of a G-E trans- 
former. Strength, shape of housing, liquid tight- 
ness, resistance to weather have all been con- 
sidered. The result is a tank that is durable; that 
requires only a minimum of maintenance through- 
out the life of the transformer. 







POWER 
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How to Kill Weeds and Sterilize Soil 


Proper use of herbicides is one of the most satisfactory ways to solve 
the problem of weeds and miscellaneous vegetation that grow up around 
poles, other structures and along right-of-ways of electrical lines. Accom- 
panying information on five items for weed suppression has been sup- 
plied by a division of the United States Department of Agriculture. 


M. A. McCALL, Assistant Chief of Bureau, and L. W. KEPHART, Senior Agronomist, 


Bureau of Plant Industry, Soils and Agricultural Engineering, 


Beltsville, Md. 


SODIUM ARSENITE 


Usage . . . Most widely used chemical weed killer because 
of its quick and complete action on most plants. Usually 
best for miscellaneous broad-leaved weeds, such as ragweed, 
pigweed and dandelion. Basic ingredient of most spray 
preparations employed to destroy weeds in railroad tracks. 
In normal times, it is cheapest soil sterilant. 

Disadvantages are: (1) Very poisonous character and 
consequent danger to livestock; (2) not too effective for 
destroying grasses. 

Many species of grasses are tolerant to dosages of arsenic 
that are fatal to most broad-leaved species of plants. An 
area treated with an arsenical is likely to be completely free 
of most broad-leaved weeds, but to present within a year or 
so a complete sod of grass. This is particularly true on red 
soils or others in which there is a high content of iron. 


Mixture . . . Usually applied as a spray to the foliage. 
Spray solution made by dissolving the chemical at rate of 
approximately 1 lb. per gallon of water. Much weaker solu- 
tion may be employed if bulk of vegetation is of nonresistant 
species. For average growth 150 gal. of spray solution are 
sufficient to treat an acre. 

For more complete sterilization of soil, practice is to apply 
sodium arsenite either dry or in solution directly to the soil 
at the rate of 3 to 4 lb. per square rod (480 to 640 lb. per 
acre). This results in the death of practically all plants 
growing in the soil at the time and the prevention of future 
growth, except some grasses, for from two to five years. For 
the purpose of treating soil around wooden poles, this would 
be the usual practice. 


BORAX 


Usage . . . In recent years, attracted a good deal of atten- 
tion for soil sterilization. It is nonpoisonous, noninflammable, 
noncorrosive and easy to handle. Must be applied in rather 
heavy dosages. 


Mixture - - Applied dry to the surface of the soil at 
the rate of 15 to 25 lb. per square rod, with a repeat applica- 





tion about six months later at about half the original rate. 
This results in rather complete elimination of vegetation 
of all kinds for from two to four years. Action is much slower 
than that of sodium arsenite and two or three months may 
elapse before the soil becomes bare. 

Chemical is only slowly soluble in water and the action 
does not take place until the chemical is dissolved into the 
soil by rain. 


SODIUM CHLORATE 


Usage . . . Widely employed for killing the more resistant 
kinds of weeds, such as wild morning glory, quack grass. 
and many shrubs. More costly than either sodium arsenite or 
borax. 

Has serious disadvantage of producing a dangerous fire 
hazard when in the presence of dry organic matter. For this 
reason, it is not a good material to use around wooden poles. 


Mixture . . «Scattered in dry form on the surface of the 
ground, an application of 3 to 5 lb. per square rod kills vir- 
tually all existing plants. Soil remains bare and sterile for 
18 or 24 months, but the sterility disappears as soon as all of 
the very soluble salt has leached out of the upper soil. 


OIL 


Usage . . . In areas contiguous to oil fields, various kinds 
of cheap oils may be used to sterilize soil. Its use is likely 
to introduce a fire hazard, but sterility produced by oils is 
practcially permanent. 


Mixture . . . (Quantity required to produce permanent ster: 
ility is from 5 to 25 gal. per square rod. 


COMMON SALT 


Usage . . . In areas where salt can be obtained cheaply its 
use is not a bad practice. 


Mixture . . . Applied at the rate of about 1 lb. per sq. ft. 
will sterilize most soils for 15 years or more. 
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Years ago, when it lay in a show case, this old carving 
knife looked like any other. Its buyer probably asked, 
“How good is it’. Time and use have long since an- 
swered that question. In the purchase and use of an 
insulator, exactly the same thing is true. There finally 
comes a time when you forget the question, “How 
good is it?”. You know!/...The important thing--the 
distinctive thing--in any O-B insulator; a suspension 
unit, a pintype, a station insulator, a bushing; a piece 
of hardware, is this: many years after installa- : ~ Back in 1923 this picture was 


tion and hard service, it will still meet —— al hah hh lah 


every requirement for which it was orig- siaslthd heli eileen 


today, 23 years later, would 
inally purchased. The pictures on this ¥ 2 

show the same O-B suspension 
page are a small part of the proof of 


insulators. 
this statement. .. When you insulate 
with O-B, the time will finally 
come when you forget the 
question “How good is it?”. .. 


You know! 


The O-B switch and bus insula- 
tors on this station are finishing 
out their 18th year without re- 


quiring attention. 


2649-H 
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DATA FOR CAPACITOR APPLICATIONS 


Formulas in conjunction with tabular data aid determination of voltage rise, 

increase in carrying capacity, and reduction in annual losses; the advantage 

of operating at an improved power factor, based on 100-amp., 0.95 power 

factor load, are shown in data made available by Cornell-Dubilier Electric 
Corp., South Plainfield, N. J. 














FORMULAS 
1. Volts Rise Due to Capacitor, (3-phase circuit) 3. The Increase in KW Carrying Capacity of 3-phase Line Re- 
The application of a shunt capacitor will cause a voltage rise leased by a Shunt Capacity Is: 
that is equal to: a KVAR 
; : A KW = —————. 
iad KVAR. X X tano, + R/X 
me where 
sf X = total reactance from substation or generator 
— to capacitor 
V, = volts rise R = total resistance from substation or genera- 
X = reactance of one conductor from sub- tor to capacitor 
station or generator to capacitor = ohms 6; = original power factor angle ; 
reactance per unit length multiplied by _AKW = increase in capacity released by capacitor 
length KVAR, = capacitor KVAR 
/ = kilovolts bef capacitors are c cted si el va 
av ab kilovolts a rae ee 1. Annual Kilowatt-Hour Reduction in Losses on a 3-Phase 
K VAR. = capacitor KVAR apa 3 
Circuit Due to Power Factor Improvement Is: 
2. Approximate Percent Rise in Voltage in a Transformer Due KW-HR Reduction = 
to a Shunt Capacitor on the Load Side: RX KVAR, (2 KVA sin 6; — KVAR.) 8760 
‘ aie er ~ 10¢ _— ee 
.. KVAR.X X es 1000 KV: 
Percent Rise = ————-—— where 3 
KVA R = resistance in ohms of one conductor to the 
lis load center , 
KVAR, = 3-phase capacitor KVAR 
KVAR, = capacitor KVAR KVA = load kilovolt-amperes 
KVA = transformer KVA KV = line kilovolts 
X = percent reactance of transformer 6, = original power factor angle 
THE EFFECT OF IMPROVING POWER FACTOR ON A 3-PHASE CIRCUIT IN CONDUIT 
Tabulation based on load of 75.5 kw., 460 volts or 37.75 kw., 230 volts 
8 : Sy : : ee 32 ERSes 
Oo 5 = BS = c on =~ aad S = > ae 
pi Ze & 5 © S = Sa = p> a BE, ass 
5 ae & = =e Ge — ° wu 
S a a = 5 = SEs S63 ofa 40 
= a) = = = S  Mgge 2 > Be% 52 © 
.C fe Lo o rae eo 4 $4 —_ nese 
S 2 Oo BE a0 a OS “to ee 8D Hogs 
a. os = os o ots Ses 2s 23 
. = NS ° 5 & b& & BPS a&F Ss noe gf 
5 = Oa fi © Qs§ 3 Qs a5 38m 25 
5 E bo £ 28 3— Za Rh 2 tes 5° 
= = 2t = Ro Sz 8.0 S23 S83 Sao nea 
ra — 26 = a > 5 os >5R = ae. 9 o-5 
5 D Sy. 42 a8 =. 35 £5 Ze5 a .F 854 
© = Sp tO = = b= 3 5s 2S So-"- 3290 
é : Se Se sg so. Be ae soe SEB eS as 
< 5 O § S5 0% BS ZO BSB 2s b S390 rs 
A B C D E F G H* J* K ot 
i 100 95 1/0 96 95 1.91 279 1.91 279 — 
95 100 1/0 96 100 2.03 310 2.03 310 0 
90 106.5 1/0 96 106.5 2.12 350 2.12 350 6.5 
85 113 2/0 120 113 1.85 315 2.24 394 13 
80 120 2/0 120 120 1.95 354 2.29 145 . 20 
70 137 3/0 152 137 1.80 366 2.50 580 37 
60 160 1/0 192 160 1.76 396 2.72 790 60 
50 192 300 281 192 1.73 393 3.00 1145 92 
10 240 500 164 240 1.8L 345 3.50 1760 140 


LR A RR I 


*Columns H and J show part of the cumulatively harmful effect the overloading of wire has on its voltage drop and losses. Harmful changes in wire characteristics due lo 
femperature rise under these overloads were not taken into consideration in this table. 
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Exclusive KYLE dual 
perating Characteristics give: 


fist opening on first and second operations. 
hi permits the automatic clearing of temporary 


iis Without damage to sectionalizing fuses. 


Hime delay on third and fourth operations. 
allows the affected fuse to blow, isolating the 


manent fault, keeping main lines in service. 
. ping 


tet the sectionalizing fuse blows, the Kyle Re- 


Mitesets itself for another cycle of operations, 


«2 


Pe eet ee Tere 


Only KYLE gives you 
Dual Operating Characteristics 


@ Many a burned-out motor results from even a short period of “single 
phasing’’ when a permanent fault develops on ome phase of a three phase 
system: A % 

. ae 
Kyle Type “3H” Automagi€ Oil Circuit Reclosers eliminate this danger: oy 
A permanent fault on afiy one phase will cause the Kyle Recloser to lock : 


out automaticallyamd disconnect service on both the other phases — 
immediately. “eee 


~ 


Kyle RecloSers perform this vital function with the important additional 
feature@f coordinating with fuse links to keep as great a portion of your 
lines as possible in service all the time. 


For complete information on the pro- 
tection for three phase lines afforded 
by Kyle Type “3H” Reclosers see 
your Line Material Representative. 
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Carolina Power & Light Co., Southern Pines, 
Load-Kilowatts 


10 21 4 16 18 20 22 24 26 


Engineer, 


” alana 


(No. 2/0 and No. 4/0 Bare Copper) 
Circuit characteristics are: Bare solid copper conductors 


With Unbalanced Condition 








Voltage Drop on Secondary Circuits 





Curves give percent voltage drop for loads up to 35 kw. and for distances 
as indicated, 230 volts, 95 percent power factor, 15 percent unbalance, 


single-phase, 8-in. spacing. 


up to 1,000 ft. 
PAGE W. CHOATE, Senior 
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MAINTENANCE ON NATIONAL GASH REGISTER MACHINES 


Costly repairs and involved service charges for re- 
placements are being eliminated by the installation 
of Mecmac* plastic 592 insulation parts in the motors 
of National Cash Register machines. Rigorous tests 
show that MELMAC parts operate more dependably 
than those made of the general-purpose plastic 
formerly used because of MELMmAc’s high are resist- 
ance and excellent insulating properties. 

Comparative tests of the two materials in rotating 
parts such as speed regulators and speed regulator 
brush holders were made under actual working con- 
ditions on Class 2000 motors. 

During track resistance tests, a mixture of oil and 
carbon dust was smeared on the insulating parts. 
When the carbon brushes in the brush holders con- 
tacted speed regulators, this contamination caused 
arcing. The material formerly used showed an imme- 
diate track and eventually burned through. With 
MELMAC, contamination burned off, leaving an ex- 
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cellent insulating surface. Brush holders of the former 
material burned out and had to be replaced at 24, 
35, 106, 250, 335, and 1173 hour intervals. Speed 
regulator insulators had to be replaced at 250 and 
772 hours. All Metmac parts were still functioning 
as insulators at the termination of 1423 hours. 

If such exceptional are resistance and dielectric 
strength in an insulating material are important to 
you, let us give you complete details on our mineral- 
filled Mevmac plastic 592. *Reg. U. S. Pat. Off. 


TYPICAL PROPERTIES OF MELMAC PLASTIC 592 
Dielectric strength 430 volts /mil. 
Arc resistance (ASTM) Avge. 130 sec. 
Heat resistance 300° F. 


AMERICAN CYANAMID COMPANY 


PLASTICS DIVISION 
34 ROCKEFELLER PLAZA +- NEW YORK 20, N. ¥. 





Projector Shoots Line 


Over Crossarms, Trees 


R. L. DODD 
Assistant Superintendent Construction 
Wisconsin Electric Power Co. 
Milwaukee, Wis. 


A. hand-line projector that is the 
modern counterpart of a medieval 
cross bow is used by line crews of the 
Wisconsin Electric Power Co., Mil- 
waukee, to shoot lines beyond the 
range of a thrown hand line and with 
greater accuracy. The idea was con- 
ceived by a line crew foreman. The 
projector, which shoots a 44-ft. 20-oz. 
arrow with chalk line attached, has a 
horizontal range of 90 ft. and will 
clear obstacles 40 ft. in height. The 
light chalk line or mason cord at- 
tached to the arrow is used to pull a 
hand line and in turn a conductor over 
obstructions of various types. 

Principal uses to which the pro- 
jector or “bazooka” has been put to 
date are: (1) To shoot a line over 
trees, buildings or other obstructions 
from any position on the ground or 
on a pole so that wires can be pulled 
in; (2) to project lines from the 
ground over crossarms. In building 
rural lines the projector is used to 
shoot lines over the arms on newly 
set poles, making it possible to string 
wire without climbing each pole. Poles 
are climbed only once: to tie the 
wires to the insulator. Other uses of 
the bazooka are being found almost 
daily. 

Line foremen report that they 
save the cost of the projector the first 
time they use it on a job. 

Details of the projector and arrow 
are shown in_ the 


accompany ing 





AUTOMATIC recording device re- 
cords everything that is transmitted 
over the entire network regardless of 
which station does the transmitting 
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DETAIL OF PROJECTOR used to shoot light line over construction obstacles or 
crossarms that are beyond range of thrown handline. Light line fastened to 
arrow at the middle is used to pull in heavier rope for stringing wire 


The projector was made 
from 44 ft. of 14-in. thin-wall conduit. 
Propulsion force is provided by a 
1}-in. by 24-in. 55-lb. helical steel 
spring made from 0.103-in. diameter 
wire. A simple trigger, guard and 
safety latch complete the device. The 
safety guard, a simple steel band over 
the muzzle of the projector, is arranged 
so that it can be rotated back out of 
the way in only one direction. This 
is to prevent its fouling the chalk 
line attached to the arrow in flight. 


Two-Way Radiotelephone 
Has Automatic Recorder 


Tn an area that is almost entirely 
swampy, one location being totally in- 
accessible except over water, the Un- 
ion Sulphur Co., Inc., of Sulphur, La.. 
has installed a two-way radiotelephone 
communications system in connection 
with the operation of a 100-mile pipe 
line which it maintains for the Recon- 
struction Finance Corporation, Office 
of Defense Plants. 

The installation consists of one 250- 


Arrow shot by the projector is a 
S.in. x 48-in. hard wood dowel, 
sheathed over part of its length with 
a piece of 4-in. thin wall conduit. 
Nose of the arrow is weighted with a 
8. x 6-in. bolt with rounded head. 

The projector is cocked by thrusting 
the arrow into the muzzle of the pro- 
jector against the spring. Notches in 
the arrow at intervals along its length 
engage the trigger and permit the pro- 
pelling spring to be loaded to differ- 
ent tensions as the range requires. 


watt FM transmitter-receiver operat: 
ing at the main office, Sulphur Mines, 
La., with a 250-ft. tower; twelve port 
able 50-watt FM units; and five mobile 
50-watt FM sets, for the cars and 
trucks. The system operates on 33,620 
ke. and employs Motorola units of the 
Galvin Manufacturing Corp., Chi- 
cago. 

The mobile units are operated by 
personnel who have supervision of 
maintenance, gas dispatching, com- 
munications and drilling of oil. Since 
there is no regular telephone service. 
the radiotelephone has proved thor- 
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PV X* the new G-E 


nonmetallic sheathed cable 


Modern building requirements call 
for wires and cables that are capable 
of handling an increasing variety of 
electrical services. General Electric's 

new PV X cable and Flamenol, Types 
T and TW building wire, are ideally 
suited to meet such requirements in 
open or concealed work in practically 
any residential or commercial con- 
struction, 

Both PVX cable and Flamenol 
building wire offer many advantages 
in installation and service that will 
“pay off” for years to come. It will pay 
you to check these advantages now. 


PYN 

PVX is a new high-quality, light- 
weight, small diameter cable assembly 
that can be installed quickly and 
easily, and will give long service. In- 
sulation of the Flamenol Type T wires 
is a thermoplastic compound, high in 
dielectric and mechanical strength, 
and resistant to oils, acids, and alkalies. 
The conductors are protected with an 
improved crushed-paper armor, and 
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are covered with a tough over-all braid. 
Both insulation and over-all braid are flame 
and moisture resistant. The whole assembly 
can be freely stripped. Available with two 
or three conductors in sizes 14 to 4, 


Fypes T and TW Flamenol 
Building Wire 

This small diameter, high-quality building 
wire is available in sizes No. 14 to 2,000,000 
CM. It is ideal for new wiring, rewiring, and 
maintenance wiring. It is easy to pull in 
conduits, and can be stripped quickly. The 
insulation of both Types T and TW has 
long life, is high in dielectric and mechan- 
ical strength, and is resistant to oils, acids, 
and alkalies. Type TW is especially recom- 
mended for wiring in wet locations, 





For further information, write to Section W563-9, 
Appliance and Merchandise Department, General Elec- 
tric Company, Bridgeport, Connecticut. 


*Trade-mark Reg. U. S. Pat. Off. 
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“FRAHM” Frequency Meters 
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What are your Frequency Measuring Requirements 
...29...00...100...400......1400 cps? 


Frahm Frequency Meters in switchboard, miniature 
and portable types are regularly available for ranges 
between 15 and 500 cycles per second. 

To meet special requirements, our laboratory has 
designed and built instruments for measuring fre- 
quencies as high as 1400 cycles. Such, we find, is pos- 
sible by means of the same simple and direct resonant 
reed principle, usually requiring less than 0.1 volt- 
ampere power input, and without recourse to inter- 
mediate frequency conversion equipment. We believe 
that even higher frequencies are possible. 

We invite correspondence regarding any frequency 
measurement problem in the audio and sub-audio 
range. For its solution we proffer our instruments, our 
services and facilities. In our 30 years of association 
CYCLES * with the resonant reed principle as applied to the 
sar hoe % measurement of frequency, we have been instrumental 
in the solution of a surprising variety of problems. 


Write for Bulletin 1770.W 





This instrument was developed 
for direct indication of fre- 
quencies in the lower audio 
range and for simultaneous 
direct indication of harmonic 


components. Called a Har- 


monic Analyzer, it has un- 
usual electrical characteristics 
and a wide range, with a total 
of 288 reeds. 


1316 ARCH STREET 


JAMES G. BIDDLE CO. pucavevenia 7, pn. 






















oughly dependable as the sole means 
of direct communication. 

In some of the locations, the power 
is furnished by a public electric utility, 
and in other places, remote from power 
lines, gasoline-driven generators pro- 
vide the primary power. 

Permission was granted by the Fed- 
eral Communications Commission for 
the company to start operation with a 
single radio operator who holds the re- 
quired licenses. And the government 
agency also allowed the company to 
keep the necessary station logs by 
means of an automatic recorder device, 
which is located at the main station. It 
is believed that this is the first time 
that a recorded log has been main- 
tained, eliminating troublesome filling 
out of forms, records, etc. 

An average of over 200 calls has 
been placed over this system daily. 





TWO-WAY FM radiotelephone unit 


in a pumping station. Connection to 


antenna is through a coaxial cable of 
copper which is kept filled with a 
dehydrating gas under pressure. 
Cable and its terminal gage are in 
background along the wall 


Hand Tool for Bending 
Small Tubing and Cable 


A recently developed hand-bending 
tool permits various kinds of small 
tubing to be curved to any desired an- 
gle. This device was designed by Car- 
roll E. Adreon, an employee of the 
Glenn L. Martin Co., Baltimore, Md. 
Utilizing the same principle, tools may 
be made for bending tubes of any size. 

The new tool (see illustration) con- 
sists of (1) a sturdy steel base which 
may be used in a vise or clamped onto 
a bench; (2) a revolving radius rod 
equipped with a handle for turning; 
(3) a stop block grooved to hold the 
tubing; and (4) a movable radius 
block which guides the tubing around 
a bend roll centered on top of the base. 
This grooved roll has a top plate 
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Where Ever Industry Needs A Lift. 


GAR WOOD INDUSTRIES, INC. 


WINCH AND CRANE DIVISION DETROIT 11, MICHIGAN 


WORLD’S LARGEST MANUFACTURERS OF TRUCK AND TRAILER EQUIPMENT 
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scribed in 360 deg. A measuring 
point is marked on the movable radius 
block. The radius and holding blocks 
and the roll are so grooved as to pre- 
vent crushing or change in section of 
the tubing. 

Allowances can be made for tubing 
having a “spring back” characteristic 





HAND-BENDING TOOL for small 
tubing, also for hot-dipped or tinned 
spiral cable 


by merely moving the measuring point 
to as many degrees beyond the desired 
angle marking as the tube will spring 
back when released. An operator can 
easily measure this amount of allow- 
ance needed from the spring back 
shown on the top plate of the bend roll, 
when pressure on the handle is re- 
leased. 

By the simple substitution of a set of 
phenol fiber blocks, similar in design 
to the metal blocks, hot-dipped or 
tinned spiral electrical cables (for ex- 
ample, battery cables) also can be bent 
in the new tool. Use of the phenol fiber 
accessories prevents the semi-molten 
coating on the wire from adhering to 
the blocks, as would be the case with 
use of the steel blocks on the original 
tool. 


Bath to Electrobrighten 
Aluminum-Silicon Alloys 


A solution consisting of three ingre- 
dients has been proportioned for the 
electropolishing and brightening proc- 
ess of aluminum-silicon alloys, accord- 
ing to M. Tosterud in U. S. Patent 
2,375,394. In this process, outlined by 
Glycerine Facts, aluminum castings 
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Aa Simple ab @ Tinker-Toy! 
A4 Practical as a Headlight! 
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ADD-A-POINT Yerminal Blochs 


PATENT APPLIED FOR 





Fo: years, electrical engineers accepted the fact 
that adding one terminal point to a block re- 
quired the addition of more than one point! 


Inspired by the simple Tinker-Toy of his youngster, 
our designer changed all that... 


We have created ADD-A-POINT Terminal Blocks, 
interlocking units that may be added to the block 
in any number, at any time. 


ADD-A-POINT Terminal Blocks are rated up to 
60 amperes. They may be operated up to 750 volts, 
and test voltage in excess of this may be success- 
fully applied. 





For further details, as well as a sample set, just There is no assembly problem, no kit required, no 
address a line to... through bolts, long screws or individual barriers. 


WAMA COMPANY 


INDUSTRIAL BUILDING « BALTIMORE 2, MARYLAND 


* Direct Factory Representatives in Principal Cities 
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GLASS-FUSED-TO-STEEL 


TRADE MARK REG 


WATER HEATER 


All the research, the water tests, the engineering skill, that area 
part of the Permaglas Water Heater are there for one purpose 
only—to deliver sparkling clean hot water as pure as the 
source itself! 


$ Pat 





There’s Only ONE Permaglas 


SMITHway Water Heaters are lined with Permaglas —the spar- 
kling blue, mirror-smooth glass-fused-to-steel. Permaglas 
CANNOT rust or corrode under any water condition. 


Get the whole Permaglas story! Send today 
for “The Inside Story of Permaglas.” — ae) 


S 
PERMAGLAS...A Great Aid to Sales 


SMITHway Permaglas Water Heaters give you 

the most powerful new sales story in the 
home-appliance business—hot water “pack- 

aged in glass,” beauty of appearance, and five 

other SMITHway 
features, all great 
aids in selling... 
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containing 5 percent silicon are bright- 
ened by anodizing for 10 min. in an 
electrolyte consisting of: 


Percent 
Hydrofluoric acid ............ 13.0 
RI otha pre cere tere arelt th 52.0 
PN Sy Rely yaad a Fie 2 oy avs eal ok 35.0 


A current density of 1.5 amp. per 
sq. in. is maintained, at a temperature 
of 77 deg. F. The casting is removed 
from the bath, washed with water, and 
then immersed in a potassium dichro- 
mate solution for about 1 min. to 
remove the smudge or soft superficial 
film. 


Meter Readings Corrected 


for Transformer Errors 


L. M. STOAKES 


Design Engineer, Allis-Chalmers Mfg. Co. 
Pittsburgh, Pa. 


r 
There is occasionally uncertainty in 
the minds of meter engineers as to 
whether the phase angle correction for 
instrument transformers is the same for 
both single and polyphase metering. 
Actually, it is easy to demonstrate that 
the same expression cos 6/cos (6-B) 
applies in both cases, if there is reason- 
ably good balance among phase loads 
and currents in the polyphase case. 
Thus, 


(1) For power without current transformers 
we have v3 EI cos 6 = 2EI cos 30 cos @ 
(2) With current transformers we have F/ 
cos (6 + 30 — B) + El cos (6 —30 —B) 
Since cos — a = cos a, line 2 may be written 
EI cos [30 + (@ —B)] + EI cos [30 — 
(@ — B)] 

(3) Then the ratio of power without current 
transformers to power with current trans- 
formers is 


EI cos (30 + 6) + EI cos (30 — 4) 
EI cos ig tab ae ans B)] > Bhan [30 — 
(eB) 


cos 30 cos @ — sin 30 sin 6 + 
cos 30 cos 0 a sin 30 sin ¢ 6 


cos 30 cos (0 — — B) — sin 30 sin (@ — B) 
+ cos 30 cos (@ — B) + sin 30 sin 














(0 — B) 
2 cos 30 cos 6 cos 6 
— _ or —_—— 
2 cos 30 cos (0 — ‘B) cos (0 — _ B) 


which is the same result as given for single- 
phase correction. 

(This proof differs slightly from that 
offered by E. C. Wentz in the ELECc- 
TRICAL Wor-pD of July 7, 1945 (pages 
140, 142) but the end result is the 
same. Incidentally the parallel applies 
to watthour meters as well as to watt- 
meters—Editors. ) 
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CORDS- 
that pay their 
own way 


Now YOU CAN HAVE THEM .. . light- 
weight, flexible cords that are prac- 
tically non-aging. They're protected 
with VINYLITE plastic insulation and 
establish new highs in safety, service 
life, and long-run economy. Drag and 
yank these cords over concrete floors— 
around machines and equipment. Their 
modern insulation stands the gaff, for 
it’s remarkably tough and abrasion-re- 
sistant. Smear them with water, oils, 
grease, Or most common solvents—ex- 
pose them to alkalies and sunlight—the 
insulation retains its high dielectric 
strength. Further, VINYLITE plastics are 
inherently slow-burning, and non-flam- 
mable types are available when desired. 

Unsurpassed on cords for portable 
tools and household appliances, 
VINYLITE plastic insulation is bringing 
new ease of installation, new reliability 
and safety to wires and cables in the 
public utility, communications, indus- 
trial, and construction fields, and for 
marine, radio, and aircraft applica- 
tions. Its thin-wall construction permits 
more wires in existing conduits. It can 
be made in many colors. 

Write Department 28-c for Booklet 
W-4, “VINYLITE Plastics for Wire and 
Cable Insulation.” And call on Bake- 
lite engineers at any time for help in 
applying VINYLITE plastic insulation, 
technically and economically, to your 
Own requirements. 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q@§ 30 East 42np StrEET, NEw York 17, New York 
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LOAD BUILDING 


Induction Brazing Multiplies 





Tungsten Carbide Tool Production 


ADAPTING INDUCTION HEATING for the 
brazing of tungsten carbide tips to 
more than 200 types of cutting tools 
effected such savings that the Willey’s 
Carbide Tool Co., Detroit, Mich., was 
able to amortize the cost of two induc- 
tion machines in three months time. 
Experience was that “shipments went 
up 20 percent in one month with no 
increase in manpower and where cer- 
tain jobs had costs as high as $4.00 
per hour, the use of induction brazing 
had reduced these same costs to as low 
as 30 cents an hour.” 

These operations are being per- 
formed on two 15-kw., two-station. 
9,600-cycle units of standard Ohio 
Crankshaft—TOCCO Process make, 
equipped with water-cooled inductor 
coils easily changed to accommodate 
different tools. With two stations each, 


these units are located in the produc- 
tion area of the shop where they pro- 
vide full-capacity operations. 
Compared to other methods used to 
braze tips, the following cost-cutting 
advantages of induction treatment are 
cited: (1) Induction eliminates removal 
of excess metal from the shank of the 
tool. (2) It does away with wiring 
tip to shank. (3) It reduces wear on 
the finish grinding wheels by elimina- 
tion of the wiring on tip. (4) It is 
cooler and cleaner. (5) It is a more 
positive, uniform type of braze. (6) It 
holds rejects to a fraction of a percent. 
Tools are held beneath the inductor 
by one of three methods, one of which 
is a rotary chuck. The other two are 
a screwclamp fixture and a magnetic 
chuck block of which two sizes are used. 
With the magnetic block big tools can 





HAND OPERATED rotary fixture (right) speeds up induction brazing of 
carbide tool tips. Magnetic chuck (left) handles larger tools 
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ere 


be easily positioned beneath the induc- 
tor in rapid fashion where they are held 
firmly during the brazing cycle. 

The rotary fixture, designed in the 
shops of the Willey’s company, is a 
transite block 6 in. in diameter mounted 
on a revolving spindle attached to an 
upright support. The block has a 
capacity upwards of 20 tools ranging 
in size from } to } in. square and of 
moderate length. 


Held by Spring Tension 


The tools are held in the fixture by 
spring tension and as the operator ro- 
tates the block the tool enters the field 
of the inductor coil where it becomes 
heated. The tip is “wiped” in place by 
the operator during the heating after 
which the tool passes down and out of 
the inductor as the very short cycle 
concludes. Held by mechanical ten- 
sion until it arrives at the vertical, the 
tool is released automatically from the 
fixture and drops into a tote box or 
onto a conveyor below. 

Because the flux is sufficiently ad- 
hesive, it is not necessary to hold the 
tip in position by any other means as 
the tools pass into and out of the in- 
ductor. 

Further advantages of the induction 
method are reported to be the oppor- 
tunity to silver solder high speed steel 
tips without drawing the hardness of 
the tip. Also, induction heat simplifies 
the removal of a brazed tip from 4 
shank by quickly remelting the brazing 
material. 

Larger tools are now being treated 
in greatly increased quantities. Two 
girl operators turn out 85 of these an 
hour on a two-station unit in con- 
trast to the 80 tools per 8-hr. day by 
older methods. It is with these larger 
tools that induction’s economies are 
seen to best advantage and the method 
of operation is the utmost in simplicity. 
The magnetic chuck block is used to 
hold the big shanks. 

Achieved by the induction process 
for the first time is the brazing of 4 
two-tipped tool without the wiring re 
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Frigidaire’s new schooling idea strengthens 


partnership of Dealer ... District... Factory 


e A new program of schooling, greater in 
detail and wider in scope than ever before 
in Frigidaire’s history, was recently begun 
at the Frigidaire factory. 

This new and totally different training 
program recognizes the changes of the last 
four years . . . the many variations of old 
problems which will soon prevail in the 
retail appliance business; and is planned to 
reach all District personnel, including deal- 
ers and salesmen. 

The program calls for a continuing series 
of schools at the factory. All District Repre- 
sentatives and other executives of Districts 
and Factory, foreign and domestic, are en- 
rolled. Many have already completed the 
required two weeks of intensive training, 
are already applying all! they learned. 





learn all they could from the experts. 


Construction features. 





4 - 
Youre twice 





By complete analysis and discussion of 


The “Happy Faculty” of Frigidaire’s new schooling 
program lines up for applause at the close of the 
frst school in Dayton. ‘After hours’’ tutoring 
was encouraged; many took the opportunity to 


Actual Production Operations are part of the curri- 
culum of the new school. All students see and 
learn about the construction of Frigidaire products; 
later taking tests on their knowledge of these 


each individual Dealer problem, the Dis- 
trict Representative receives up-to-the- 
minute information on dozens of subjects, 
such as: ‘Hiring, Training, and Compen- 
sating Salesmen,” ‘“‘What To Look For 
When Signing a Lease,’’ “Making Money 
In The Replacement Business,”’ etc., etc. 
Thus, he gains the knowledge necessary 
to help the Dealer with his many problems 
the kind of knowledge that will 
broaden and tighten the feeling of partner- 
ship that has always existed among the 
Frigidaire Dealer, District, and Factory. 
Here, then, is another example of Frigid- 
aire’s Leadership. Another proof of Frigid- 
aire’s awareness of the needs of its Dealers. 
Another reason why Frigidaire Dealers 
know they can. . . Depend on Frigidaire 
To Do Things—Right! 


Depend on Valea 
to do things RIGHT. d 






Learning First Hand how the Frigidaire 
Electric Range is built, P. L. Preston, 
W. H. Waade, T. H. Dempsey, and 
C. O. Nessler as they helped insulate 
an oven liner. 
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Ellsworth Gilbert, Sales Promotion Mgr., reccives 
congratulations for his staff from P. M. Bratten, 
General Sales Manager, for directing the school, 
which requires nearly two weeks, many evening 
sessions included. 





The Frigidaire “Selling Station”, 2 new dealer sell- 
ing help produced by Frigidaire, is explained by 
Insco Williams, Asst. Adv. Mgr. Another feature 
in Frigidaire’s plan to meet today’s new and 
different selling problems. 





Actually Cooking a Meal on a Frigidaire Electric 
Range is part of the new schooling idea. ‘‘Learn- 
ing by doing,”’ Frigidaire District Representatives 
know how the product operates in the home, be- 
come acquainted with all its convenience features. 


as sure with two great names 


Frigidaire made ony by OnCHAN Morors 
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quired to secure the tips for treatment 
by other methods. The tips are held in 
place during the heating without extra 
support. 

Brazing diamond dressing tools, for 
straight or radius dressing, having but 
a single diamond, was always difficult 
to handle and slow. Now, after the 
stone is positioned and the matrix base 
is pressed into the tool cavity around 
the diamond, one girl can braze 150 


to 200 half-inch tools an hour. The 
cycle is 3 sec. heating per dresser. 

Two interesting and formerly diff- 
cult jobs are the brazing of tips to line 
reamers having a 20-deg. spiral with 
inserts running the complete length of 
the 5-in. cutting edge, and the brazing 
broach buttons } to 1 in. in diameter. 
Each of these operations is now quickly 
and uniformly accomplished by induc- 
tion heating. 


Up to 1,000 Foot-Candles Intensity 
Is Used for Critical Seeing Tasks 


CRITICAL seeing tasks requiring from 
250 to 1,000 foot-candles are being 
met in a number of San Francisco 
machine shops and industrial plants 
by use of the flexible local lighting unit 
illustrated. 

The portable unit, designed by 
W. C. Macy, lighting specialist, Bur- 
lingame, Calif., is made in two types. 
One takes either a 150-watt or 300- 
watt spot or floodlight and the other 
uses the pear-shaped, 150-watt silvered 





bowl lamp. Upwards of 1,000 foot- 
candles is obtained with the former and 
approximately 250 foot-candles with 
the latter. 

One or more of the lamps with swing- 
away mounting are conveniently lo- 
cated so that they may be focused on 
points requiring high intensity. Mount- 
ing arrangement, often on a boom, per- 
mits all essential movement, including 
swinging clear of a material handling 
crane where used. 


LOCALIZED LIGHTING UNIT provides approximately 300 foot-candles on 
drill. General illumination is 25 foot-candles. Two such flexible swing-away 
units can provide up to 1,000 foot-candles 
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Three ‘‘Musts”’ 
of Store Lighting* 


R. J. CHAPIN 
Marshall Field & Co., Chicago, II]. 


ONCE THE CUSTOMER is inside the 
store we have the problem of solving 
three “musts” of good store lighting. 
We must attract the customer to the 
merchandise by making it easy for 
her to locate, it must appeal to her 
eye, she must really be able to see it, 
thereby making it easy to purchase. 
Remembering that it takes about 3 
times longer for the eye to perceive 
small detail under 2 foot-candles than 
it does under 100, we need relatively 
high intensities of light to accom- 
plish all these requirements. Yet the 
lighting atmosphere must be pleasant 
and not so intense or poorly fixtured as 
to distract her attention from the mer- 
chandise she is expected to see. 

Proper handling of this problem will 
find the solution to providing the cor- 
rect amount of light at the spot where 
it is needed. The 1-3-5-10 ratio of 
lighting is perhaps as good a way as 
any to express these amounts. This 
1-3-5-10 basis is another way of de- 
fining certain areas in relation to each 
other in terms of foot-candles. Circu- 
lation areas are No. 1, counter tops are 
No. 3, show cases and back fixtures are 
No. 5, and promotional displays are 
No. 10. Therefore, whatever the light 
intensity in No. 1, the rest should be 
in direct relation as 3-5 or 10 times as 
great. This ratio helps put the cor- 
rect amount of light where it counts 
the most, so as not to overemphasize 
floor, ceiling or walls—which we are 
not selling—but on displays and groups 
of merchandise. This difference in 
lighting intensity provides the feeling 
of balance to the entire scene. Any 
picture or scene must have its high and 
low areas of light to avoid an over-all 
flatness. We must have “centers of inter- 
est” in order to focus the eye on pat- 
ticular spots; otherwise all is incoherent 
or confusing to the customer. 

With the 30- to 60-foot-candles levels 
on the counter, now entirely prac- 
ticable, lighting fixture design and 
planning are of utmost importance in 
order to achieve the publicized three 
attributes of good store lighting— 
namely, attraction, appraisal and at- 
mosphere. 


* From paper at Edison Electric Institute 
meeting. 
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How to get your share of 
Store Lighting Business 









New G-E Training Program Ready NOW... 


Here is a complete, inclusive sales training program to help 
you realize a full share of today’s huge demand for modern store 
lighting. The entirely-new program — developed by G-E in co- 
operation with the famous LaSalle Extension University — includes 
five texts that cover basic training in salesmanship, lighting 
fundamentals, and specialized applications in store lighting. In 
addition, the whole program provides examinations, personal 
consultation service and a diploma—for only $12.50 per man. 


Training in store lighting salesmanship is only one of General 
; Electric’s brand-new, easy-to-use, and all-inclusive sales 
;, training programs. All are ready NOW. 

1 

J For full information on the G-E 

y LaSalle Sales Training Programs 

— Basic, Store, Office, Industry, 


Home—see your G-E Lamp 
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NEW EQUIPMENT 


Power Brushing Steps Up Wire Stripping Operation 
SHIELD 


POWER BRUSHING has proved 
to be an effective method for 
stripping insulation materials 
of certain kinds from the con- 
tact ends of electrical wires, 
officials of the Osborn Mfg. 
Co., Cleveland, Ohio, stated in 
pointing out a new unit. 

Brushing is reported to 
solve the difficult problem of 
stripping and cleaning syn- 
thetic insulation materials 
such as “Formex” and Form- 
var” and various combinations 
of cotton, silk, asbestos, enamel and similar 
products from round, flat, solid or stranded 
wire. It is reported as especially adaptable to 
the cleaning of fine “Litz” wire since brushing 
removes the insulation embedded in the 
stranded wires. 

The stripping of insulation by brushes is 
accomplished by arranging two rotary brushes 
so that their axes of rotation are parallel 
and their brush faces in contact, as illustrated 
by the sketch. By inserting the ends of the 
wire to be stripped, the direction of rotation 
pulls the wire in, as a wringer would oper- 


Lock Feature Reported 
On Pressure Switch 


Pressure ranges up to 150 psi. are now 
available in sealed-in snap action switches 
made by the Nason Co., 7663 Epworth Blvd., 
Detroit 4, Mich. Pressure adjustment can 
be locked and sealed against tampering. 
The switch is rated at 6 amp. at 64 volts 
d.c. or 10 amp. at 110 volts a.c. 

Direct wire connections are made through 
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INSULATION BEING 
REMOVED FROM LEADS 


WIRE BRUSHING 
WHEEL 







COIL OF WIRE 


ate. The wire may be held in the hands of 
the operator, or by some other device, and 
the length of the wire to be stripped can be 
regulated by adjustable stops. 

Wire-stripping brushes are available in 
sizes ranging from j-in. to 1}-in. outside 
diameter. Small sizes are generally needed 
to allow the wires to be brushed within a 
short distance of the coil. As a general rule, 
wire stripping brushes are filled with wire 
ranging in size from 0.002 in. to 0.006 in. 
although some operations require wire as 
coarse as 0.014 in. 


a grommeted opening in the steel cover to 
the insulated terminals. The diaphragm is 
made of Fairprene which is backed by a 
mushroom shaped plate. to prevent stressing 
of the diaphragm. 

One-eighth-in. inlet is reported to prevent 
clogging and the mounting bracket is stated 
to be adjustable to meet individual require- 
ments of cable connections. The snap ac- 
tion switch can be changed from normally 
open to normally closed by transposing one 
wire. The unit is reported as approved. 


Electric Furnace Made 
With Optional Features 


Two NEW optional features have been 
added to the company’s line of electric fur- 
naces, Cooley Electric Mfg. Co., Indianapolis, 
Ind., reports. The standard furnace is made 
with a hinged door, which, when opened, 
forms a loading shelf or, as an alternate de- 
sign, with a counter-weighted vertically op- 
erated door for use where only partial door 
opening of the furnace is required. 

The furnace is made in two sizes; MH-3 
has a chamber size of 8 in. x 6 in. x 14 in. 
and MH-4, 10 in. x 6 in. x 18 in. They are 
built for continuous operation at 1,750 deg. 
F. or for intermittent operation at 1,850 deg. 
F, The heating. elements are removable and 
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replaceable and are reported to bring the 
chamber up to 1,400 deg. F. in 40 min. and 
to 1,850 deg. F. in 55 to 65 min. 


Electronics Enters Toy 
Field Via Trains 


ELECTRONICALLY CONTROLLED TRAIN is a 
recent engineering accomplishment made in 
the toy industry by Lionel Corp., 15 East 
26th St., New York City. Radio waves of a 
definite frequency are transmitted to the 
miniature receivers (about the size of a man’s 
wrist watch) incorporated in the car. To 
move one or more trains forward, or in re- 
verse independent of each other, to whistle, 
to uncouple, or to operate any of the mechan- 
isms of the animated cars (dumping or un- 
loading), all are made possible since each re- 
ceiver responds to only one of ten fixed fre- 
quencies. 


Reset Timer Range 
1 Sec. to 10 Min. 


AN ADJUSTABLE reset timer that is stated 
to meet most time delay reset timer require- 
ments is being announced by Haydon Mfg. 
Co., Forestville, Conn. It is made with either 
1/10-, 1-, or 4-rpm. motors, giving a range 
of delay from 1 sec. to 10 min. The over-all 
size, including graduation dial and adjust: 
ing knob, is 38 x 23 x 2% in. 

The motor is reported to feature a mag- 
netically controlled clutch that automatically 
engages the gear train when energized and 
disengages when deenergized. When the cur- 
rent is turned off, the drive shaft returns to 
its starting position by spring action. 

Motor is furnished with one-way friction 
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HUBBARD 
No. 190 
WIREHOLDER 


For more than 100 years, Hubbard and Company has 
enjoyed the privilege of serving industry with its greatly 
diversified products of the durable goods class. 


During the latter half of this century of service, the most 
notable group of materials has been a complete line of 
Pole Line Hardware, and for more than thirty years, 
Hubbard No. 190 Wireholders have been produced in 


quantities reaching well into the millions. 


This old, reliable design with its variations shown here, 
is the favorite of many engineers and linemen from 
coast to coast. They know, that,in thirty years of ser- 
vice, the Hubbard No. 190 has encountered every 
hazard to which a wireholder may be exposed. They 
know it has a slender pointed, full threaded screw for 
easy starting and maximum holding power in sheeting 
or solid wood. They know that its strength is much 
greater than that of the average service wire. They 
have discovered that this strength 1s due to the fact that 
the porcelain insulator is in compression with metal 
supports, not in tension, which is the weakest state of 
porcelain. They have thirty years proof that the 
Hubbard No. 190 has what they want in a wireholder. 


DIMENSIONS—INCHES 


Stock No. Extension Base 


Insulator| Size of Screw, Bolt or Tap 


No. 22 x 2 Wood Screw 
No. 22 x 2 Wood Screw 
No. 22 x 2 Wood Screw 
5/8 Tap 

3/8 x 4-1/2 Carriage Bolt 
No. 24 x 2-1/2 Wood Screw 
3/8 x 4-5/8 Carriage Bolt 


HUBBARD and COMPANY 


PITTSBURGH ~- CHICAGO - OAKLAND, CALIFORNIA 
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to Ctr. of 
Wire Hole 


1-5/8 
2-1/4 
4-1/4 
1-29/32 
1-5/8 
1-15/16 
1-15/16 


Soecesinete 
hipping Wt 
Size of pping Wt. 
Wire Hole Lbs., 100 Pes. 


9/16 x 3/4 
9/16 x 3/4 
9/16 x 3/4 
9/16 x 3/4 
9/16 x 3/4 
1-1/8 x 1-1/8 
1-1/8 x 1-1/8 








] +4" 


4} " 


No. 195 


_No. 1602 





115%," 


24" 


No. 1190 






to absorb the shock to the gear train at the 
end of the return travel. The timer switch, 
normally opened or closed, is rated at 10 
amp., 125 volts. 


5-Kva. Portable Brazer 
Weighs About 30 Lb. 


For MAKING lap joints in copper strap, 
attaching terminals to cable, brazing coil 
ends and general copper smithing work, a 





~ o: 


to. © 6 


new portable 5-kva. brazer weighing approx- 
imately 30 Ib. is announced by the Westing- 
house Electric Corp., Pittsburgh 30, Pa. 

The new brazer, which requires connec- 
tion to a 220-volt source, consists of a trans- 
former, voltage selector, controls, and carbon- 
tipped tongs. Alternating current from an ad- 
justable voltage transformer passes through 
the tongs and parts to be brazed, raising the 
temperature to a point at which the brazing 
alloy melts. The brazing alloy may be ap- 
plied in rod or in ribbon form. Three out- 
lets are provided on the control panel for 
8, 6 or 4 volts. Voltages are adjusted by in- 
serting bayonet plugs which are attached to 
the brazing leads into plainly marked recep- 
tacles. A foot switch with pilot cable serves 
as the primary control switch. 

For use with air-cooled tongs, the new 
brazer is supplied with a handle for carry- 
ing. It is cooled by natural air circulation; 
air enters the bottom, is expelled at top. 


Antenna Leads Shielded 


A NEW LINE of motor vehicle radio anten- 
nas, that are made of chrome-plated ad- 
miralty brass, have silver-to-silver contacts, 
are mounted on ceramic stanchions, and are 
reported to eliminate electrical interference 
because of the radar-type shielded leads and 
connections, is being announced by General 
Electric Co., Syracuse, N. Y. 
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Commercial and Home 


Units Brought Out 


THREE new fluorescent units—one for com- 
mercial or office use and two for home in- 
stallation—are being announced by L, J. 


Segil Co., 2500 West North Ave., Chicago 47, 


Ill. 

The FHLS 448, “The Light Director,” is 
a 49-in. unit with sides of diffusing glass 
and a reversible bottom louver which is 
stated to minimize glare and light loss. The 
unit may be mounted directly on the ceiling 
(without stem hangers) by using ceiling 
mounting tracks. 

Units may be easily gauged end-to-end, 
either ceiling or pendant mounted, through 
the use of connecting holes provided in the 
ends. They are made in two, three, four 
and five 40-watt types with regular starter 
switch and in two and four 40-watt types 
with instant start auxiliaries, 

The “Decolite” is a decorative light de- 
signed for side lights on medicine cabinets, 
in halls and other similar places. It has a 
glass front which eliminates glare and is 
available in 14-, 15-, and 20-watt sizes. The 
unit is complete with an “On-Off” switch. 

“La Boudoir” is a two-light 20-watt glass 
enclosed fixture for use in bedroom, dinette, 
sun parlor, etc. It mounts flush to the ceil- 
ing or can be used with a 4-in. adapter. 
It is 25 in. long and 10 in. wide. 

The diffusing glass is decorated with 
green tinted leaves, pastel pink flowers on 
a soft cream colored background sprinkled 
with a leafy pattern. 





Thermocouple Tube 


Measures Low Pressures 


A tTuBE with a hot junction of a thermo- 
couple element centered on a filament heater 
and designed to measure gas_ pressure 
changes through variations in thermal con- 
ductivity of the gas has been announced 
by Sylvania Electric Products Inc., Elec- 
tronics Division, Boston 15, Mass. Used 
with a microammeter, it is said to record 
pressures of 10-1 to 10-5 millimeters with 
plug or minus 5 percent accuracy. 

Applications include laboratory use as a 
pressure-gage and leak detector in evacuat- 
ing apparatus. Operated in a 3-volt battery 
and resistance circuit, it may be sealed di- 
rectly into evacuating apparatus by means 
of tabulation provided on top of the bulb. 
Direct measurement may be made with an 
0-250 microammeter which can be calibrated 
for each gas measured. Accuracy is said 


May 





to be assured by shielding the equipment 
from sources of radiant heat and air cur- 


rents. 
The tube, 4x% in. long over pins and 14% 
in. maximum bulb diameter, is supplied 





with small 4-pin base and may be operated 
in any position. Maximum value electrical 
ratings are: filament resistance, 3.0 ohms; 
thermocouple resistance, 5.0 ohms; filament 
current, 125 milliamperes; and thermocouple 
current, 250 microamperes. 


New Paper Provides Prints 


Without Inked Tracings 


BLUEPRINTS made directly from a_ pencil 
drawing without retracing in ink is a result 
of a new development in papers, reports 
Monsanto Chemical Co., St. Louis 4, Mo., 
and H. P. Andrews Paper Co., 14 West 3rd 
St., New York City. It is reported made 
possible by the application of a modified 
silica product to the base paper before coat- 
ing with light sensitive materials. 


Deep Shielding Provided 


On Three New Fixtures 


Amone the developments being announced 
by Benjamin Electric Mfg. Co., Des Plaines, 
Ill., are three new models of fluorescent 
lighting units for industrial plants and of- 
fices. They are reported to feature the new 
longitudinal baffle based on the studies of 
deep shielding and now covered by RLM 
standards No. 22 and 23. 

Included in the designs is the company’s 
new fluorescent lamp socket, called the 
Springlox Safety Lampholder. This features 
a spring construction which increases the 
ease of inserting the lamp and eliminates 
the need of adjusting the lamp contact prongs 
in the socket. ‘ 

The contacts are automatically centered 
in the lamp socket. The spring construction 
is also said to increase the safety factor 
since there is no way that the lamp can be 
removed from the socket except through 
a pushing movement of the hand grasping 
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SEE FAIRE 


FIRST 


[PROVED plant operation is something you 
can count on when you use Fairbanks-Morse 
Synchronous Motors. 








Designed with modified torque characteristics, 
they can be adapted to a wide variety of appli- 
cations. 


Available in a full range of high and low-speed 
types, these motors are part of a full line of 
Fairbanks-Morse Motors and Generators now 












serving industry with performance-boosting 
economy. Write for details today. 


Fairbanks. Morse & Co., Chicago 5, Illinois. 


These dependable units assure a better plant 
power factor, constant speed operation over en- 
tire load ranges, and truly economical service. 


Fairbanks-Morse synchronous motors driving compressors 






Diesel Locomotives + Diesel Engines 
Scales * Motors * Pumps ° Generators 
Magnetos ° Stokers * Railroad Motor 
Cars and Standpipes + Farm Equipment 
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Built-in Motor Drive mounted 
on steel base is compact and 
easy to install. No foundations 
necessary. 


De You Need 


DIRECT MOTOR DRIVE WITH COOLING UNIT? 





Schramm 300 cu. ft. displace- 
ment with direct-connected 50 
H.P. motor with cooling unit on 
Steel Deck Base. 





mounted and ready for immedi- 
ate installation? Belt Drive com- 
plete with motor, vertical air 
receiver and cooling unit all 
mounted on a single base. 





SCHRAMM offers you a complete line of Air Compressors for your 
every need! Sizes range up to 600 cu. ft. displacement! Schramm’s sta- 
tionary units are widely used in plants throughout the country, and are 
specified because they are vibrationless, lightweight, compact... and 
at the same time easily furnish a steady flow of air. Write today for full 
details on Schramm Air Compressors. 


¢ THE COMPRESSOR PEOPLE COMPRESSOR PEOPLE 
HR \i Jin WEST CHESTER 
pe 





PENNSYLVANIA 





N 












the lamp and pushing it further into the 
socket until the other end clears the socket. 


One of the units, the Stream-Flo 40, is 
illustrated. This shows the lamp _ holder 
feature and the Lok-Latch feature. The 
Shield-Flo 40 is a closed end unit and the 
Twin-Flo 40 is an open end unit, each with 
similar features. 


Cut-Off Attachment 
Is Completely Automatic 


Pines Engineering Co., Aurora, Ill. an- 
nounces an “Automatic-Cut-Off” for all six 
sizes of the company’s automatic tube and 





pipe benders which handle tubing from }-in. 
to 5-in. O. D. and pipe up to 4-in. O. D. 

The No. } Bender illustrated is equipped 
for full automatic manufacture of return 
bends or elbows. The machines uses the 
company’s patented booster attachment for 
tube feed, and the automatic cut-off attach- 
ment. In operating the bender a long piece 
of tubing is placed over the mandrel and 
the “start” button pressed. After the ma- 
chine finishes the bend, the mandrel is 
extracted and before the clamps are opened, 
the saw is passed through the tube by means 
of hydraulic power. The bending arm then 
returns and the mandrel advances. The 
tube is then fed automatically and _ the 
operation repeats. The machine continues 
to operate automatically until the tube is 
used up. 

Typical production reported is 650 pieces 
bent and cut per hour from }j-in. copper 
tubing, bent on a 1}-in. center. 


Light-Weight, 15-Amp. 
Control Relay Announced 


Production of a new control relay which 
is stated to combine compactness and light 
weight with control operations has been 
announced by Allied Control Co., Inc., 2 
East End Ave., New York, N. Y. Desig- 
nated the “CR” type relay, it is claimed to 
be efficient on precision application in in- 
dustrial and special control circuits. 

Contacts are said to be large for this 
type of relay—up to } in. in diameter—and 
are generally supplied in silver although 
alloy contacts are obtainable. Heavy gram 
pressure, inherent in the design, is reported 
to permit power switching heretofore pos 
sible only with larger relays. It is availa able 
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1. One-piece, pure lead positives provide full plate 
performance throughout battery life. 


2. One-piece, pure lead positives insure highest 
discharge rates for unfailing operation of elec- 
trical equipment. 


3. Current output of one-piece, pure lead positives 


averages more than 23% above that of equiva- 
lent batteries. 


4. One-piece, pure lead positives without holding 
structures provide longest possible life. They 


prevent partial deterioration that results in 
loss of capacity. 


5. A dense film of active material covers entire plate 
area. This prevents peroxidization and 'disintegra- 
tion, both of which result in lowered current out- 
put and shortened battery life. 


6. One-piece, pure lead positives give greatest con- 
ductivity. Thisis due to an active material which 
is an integral part of the plate itself. Depen- 


dence upon mechanical electrical contact is 
avoided. 


_.. BESTFOR UTILITY CONTROL 
AND STANDBY OPERATIONS 


- 7 
In many of America’s largest electric generating plants nee | =< _e 
the Gould Plante has proved itself the most dependa- aa 


ble of all storage batteries. It delivers a high current 


se Ff ( a « —_ 
output for speedy instrument operation and, because _— 1-L 


of its exceptionally long service life, over-all operat- 
ing costs are low. 
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Gould also builds two other types of stationary batter- 
ies, Kathanode and Dreadnaught. Write Dept. 185 


for Catalog 1000 on Gould Sealed-in-Glass Batteries 
for Stationary Applications. 
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GOULD STORAGE BATTERY CORPORATION, 
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No matter what the enterprise or where it is located, 


the danger of its destruction by fire is always present. 


That’s a statement easily applied to so-called fire proof 


industrial buildings, warehouses, yes... even high volt- 


age electrical equipment such as transformers, circuit 
breakers, voltage regulators and the like. Yet disastrous 
fires occur every day causing staggering losses to life 


and property. 

There’s only one answer to this picture 
of fire destruction and that is fire protec- 
tion that really protects...no matter what 
the hazard. And “Automatic” Sprinkler 
is well qualified to handle your most dif- 
ficult fire protection problem. What we 
can do for you is best told by one of our 
engineers. Don’t delay, write today. 


e ¢ 
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HRE-FOG. 


(A eames. grasa wo 


—a famous member 
of the “Automatic” 
Sprinkler Family. 
Provides adequate 
protection from fires 
originating in oil 
filled electrical 
equipment and 
other fires of flam- 
mable liquid origin. 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 


YOUNGSTOWN, OHIO.......... OFFICES IN 36 CITIES 


“Automatic” Sprinkler designs, manufactures and installs a complete line of 
fire protection devices and systems for all types of fire hazards. Listed by 


Underwriters’ Laboratories, Inc., and approved by Factory Mutual Laboratories 








in two, three and four pole combinations, 
and if desired, hermetically sealed. Molded 
bakelite is used throughout for insulation 
and steel is used as a base. 

Contact rating with }-in. silver contacts is 
15 amp. at 24 volts d.c. or 110 volts a.c., 
non-inductive. The single pole unit weighs 
3 oz., is 183 in. high, 1#: in. wide and 134 
in. long A variety of contact combinations 
is available in all models. 


FM Antenna for New Bands 


A NEW ANTENNA, Called the 54A Antenna 
or “Cloverleaf,” designed by Bell Telephone 
Laboratories, is being announced by Western 
Electric Co., 195 Broadway, New York 7, 
N. Y. It is designed primarily for use by 
frequency modulation broadcasting stations 
operating at the new FCC assigned carrier 
frequencies between 88 and 108 mc. and at 
power levels up to and including 50 kw. 


Remote Speed Control 
Provided Speed Changer 


“Flectrol”, a new product developed by 
Yardeny Laboratories, Inc., 105 Chambers 
St., New York 7, N. Y., when applied to 
commercial speed changers, is said to pro- 
vide fingertip remote control of speed. The 
dial can be set to any desired speed and, 
the report continues, the speed changer 
will follow as fast as the servo electric 
motor can drive the speed adjusting screw. 

The dial can be calibrated in rpm., ft. 
per min., gph., etc., depending upon the 
usage. Accuracies of better than 2 per- 
cent are reported between actual developed 
speeds and dial settings. 

In operation, the unit controls the rota- 
tion of the small motor used to adjust the 
pulleys or gears of the speed changer. Ro- 
tation of the speed selector dial causes this 
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THERE’S 


WORK 


TO 
BE DONE! 





eo 
There’s no substitute for WORK when there’s 
work to be done. Benefits of the great technolog- 
ical advances* of recent years can be unleashed 
only through production that puts them to 
work. Through mass production everyone 
gains .. . it’s the American way to progress, to 
better living for all. Let's work, like Amer- 
icans, for there’s great work to be done. 













*In paper, too, important technological advances have 
been made. MOSINEE “Paperologists” can help 
you make the most of modern essential papers in 


your product. Call for MOSINEE paper technicians! 


MOSINE ES. 


MOSINEE o WISCONSIN Please address 


your letter 


Ewvccntial Paper Makedt “Bits! 
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motor to drive the adjusting screw until 
the output speed of the control device cor- 
responds to the speed on the dial. It is 
reported as applicable to new or existing 
equipment, as built-in or added auxiliary to 
motor operated valves, machine tools, con- 
veyors, printing presses, etc. 


Multi-Element Triode 
Utilizes New Plate Design 


A new type 3-150A multi-element triode 
is announced by Eitel-McCullough, Inc., of 
San Bruno, Calif. The characteristics of 
this new vacuum tube are said to make it 





Since the first wires were strung—bringing the 
marvels of electric light and power to America— 


the electrical industry has advanced far. Yet, it is suitable for many applications, including 


television and industrial heating. It in- 


significant that the electrician today still uses the corporates a new design plate and a non- 
same pliers his grandfather used back when the emitting grid, which are reported to in- 
industry was in its infancy—Kleins. sure maximum tube life plus high efficiency. 
It is available in high mu (3-150A3) or 

Klein Pliers were originally made because this low mu (3-150A2) versions, and is reported 


to include a number of engineering im- 


industry needed tools better than any then avail- 
provements. 


able. Klein Pliers are still standard in the electrical 
field, because through the years they have kept pace | . 
h nCk- . . ° 
~~ tol Guide with electrical progress, because they are still rec- 


shawing the ognized by men who know good tools as the finest 


Klein Mae oud Small Solenoid Valve 


containing use- _ Pliers available. 

ful tables and ; ‘ . O Hi | P 

information will Kleins today are made in a wide range of sizes | Uperates at High Fressure 

ye Sent without . 

charge. and types to fit every electrical need. Because the | Allied Control Valve Co., South Norwalk, 
demand is so great, your supplier may not be. able Conn., has announced a new solenoid valve 


for applications in which a small electrically 
| controlled valve is required to perform with 
| a minimum of maintenance. It weighs 1 |b. 


to fill your order immediately, but keep on asking 
—remember Kleins are worth waiting for. 


ASK YOUR SUPPLIER Since 1857 


Foreign Distributor: International Standard 








Electric Corp., New York 


a \ are 
ao & Sons He , 


3200 BELMONT AVENUE CHICAGO 48; ILLINOIS 






and requires a power consumption of 10 
watts maximum and operates under pres 
sures up to 150 psi. 

It is a three-way two-position valve, and 
may be used with water, alcohol, hydraulic 
fluids, air and other media, for a.c. or 4. 
operation and for intermittent or continuous 
duty. 
The construction features stainless steel 
for all parts in contact with the fluid ha 
dies, coil impregnated to withstand moisture, 
and welded stems. 
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CATALOGS 


and 


BULLETINS 





A monthly digest of recent manufacturers’ literature com- 


piled by Electrical World for your convenience in securing 


without obligation the most recent information on electrical 


and allied products 


CHECK ON COUPON BULLETINS DESIRED AND MAIL 


TO US. 





1 DRY ELECTROLYTIC CAPACI- 
TORS : Catalog 10 illustrates and describes 
a variety of dry electrolytic capacitors, de- 
signed to meet specific requirements. Each 
type of capacitor is illustrated. Tubes and 


construction drawings are also given. 
Sprague Electric Co. 
2 ADJUSTABLE-SPEED MAGNET- 


IC DRIVES: Booklet 183, printed in three 
colors, contains factual data and over 40 
illustrations covering E-M Magnetic ad- 
justable-speed drives for boiler draft fans, 
centrifugal pumps, centrifugal blowers and 
compressors, and other loads where torque 
required decreases with reduction of speed. 
Principles of operation, performance charac- 
teristics, and applications are described and 
illustrated. Diagrammatie cross-section 
sketches are given showing constructional 
elements. Electric Machinery Mfg. Co. 


3 METAL AND PLASTIC PROD- 
UCTS: Bulletin contains a variety of prod- 
ucts made of metal and plastics. Includes 
flat flange eyelets of different sizes; also 
special eyelets, ferrules, and terminals. 
Each item is illustrated. Tables giving 
sizes and material of which they are made 
= also included. Waterbury Companies, 
ne. 


4 TUNGSTEN ELECTRODES: Bul- 
letin 154 describes and illustrates electrodes 
used for atomic hydrogen welding. Prop- 
erties of high priority tungsten are given. 
A section is also devoted to helium are 
welding. Callite Tungsten Corp. 


5 _ CERAMICS: Bulletin 444 covers a 
variety of products made from ceramics for 
electrical and other uses. Electrical prod- 
ucts, include mounting strips, bushings, 


Spacers, pressed radio parts, electronic tube 
parts, tube bases, crystal holders, high fre- 
quency insulators, electric appliance parts, 
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WE WILL FORWARD REQUESTS TO MANUFACTURERS 


PRCA 


electrical controls, ete. Mechanical and 
electrical properties of items are also in- 
cluded. American Lava Corp. 


6 ADJUSTABLE LIGHTING FIX- 
TURES: Bulletin 44 describes and illus- 
trates supplementary lighting fixtures, de- 
signed for a variety of applications. Fix- 
ture can be adjusted from any angle. Is 
better known as “below eye-level lighting’ 
fixture. The O. C. White Co. 


7 CONSTRUCTION 
FITTINGS: Bulletin 1 


FRAMES AND 
outlines wide 


Circle numbers, sign and mail 





variety of uses for construction frames and 
fittings, already cut for quick building of 
special frames as well as providing sup- 
port for various objects. With this type of 
construction, one can build practically any 
type of frame for supporting or holding 
pipes, conduits, etc.; and for storing bars, 
ete. Also, this material is widely used in 
constructing cabinets, barriers, vise benches, 
eoncrete inserts, clamps, conduit hangers, 
ladders, cable and insulator racks, scaffold- 
ing, motor bases, buscell, switch supports, 
panel boxes, power duct systems and a mul- 
titude of other electrical uses. Illustrations 
of every use are given. Unistrut Corp. 


8 BRAZING ALLOYS: Folder 33 dis- 
cusses method perfected by this manufac- 
turer of low temperature silver brazing 
alloys. Complete details are given in the 
use of materials to obtain best results in 
brazing. This method is applied to com- 
pressor housings where copper tubing is 
brazed to unit. This is also used by the 
electrical industry to join copper bars and 
braze taps on coil conductors in trans- 
formers. Illustrations, showing effective- 
ness of this method, are included. Handy & 
Harman. : 


9 HYDRAULIC TURBINES: Bulle- 
tin A-45 presents turbines designed for 
medium and low head water power develop- 
ments. Each type and size of turbine is 
illustrated, with incidental engineering 
data furnished. A low head, open flume in- 
stallation for smaller developments is 
shown in a cutaway sketch. The James 
Leffel & Co. 


10 LAMPS: Catalog contains data cov- 
ering complete line of mazda and fluorescent 
lamps, including size of lamps, description, 
type of base, symbols used in identifying 
lamp, rated initial lumens, lumens per watt 
at 70 percent of rate life, ete. Lamps for 
a variety of applications are also listed. 
Consolidated Electric Lamp Co. 


11. FLASH WELDING: Folder illus- 
trates use of flash welding as applied to a 
variety of metal parts. rings, bands and 
assemblies. Method is illustrated by actual 
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BLAW-KNOX DIVISION of Blaw-Knox Company 


2013 FARMERS BANK BUILDING 
PITTSBURGH 22, PENNA. 





photographs. The American Welding Mfg. 
Co. 


12 FITTINGS & WIRING DEVICES 
FOR THE FARM: Pull-out folder illus- 
trates a variety of wiring devices and fit- 
tings, especially designed for use on farm 
buildings and structures. Includes service 
entrance heads, entrance elbows, sill plates, 
service entrance cable heads, yard lights, 
ceiling wall lights, ground clamps, outdoor 
weatherproof switch housing, ete. Full-size 
illustration of each unit is shown. Killark 
Electric Mfg. Co. 


13 ADJUSTABLE LIGHTING AP 
PLIANCBES: A 30-page booklet features a 
multitude of adjustable lighting appliances 
for a variety of uses. Information is sup 
plied on type of bed fixtures, bench fixtures 
for industrial applications, including ceil- 
ing fixtures, clamp-on fixtures, counter 
portables, cylindrical shades, daylight units, 
desk fixtures, ete. Complete data aecom 
pany each type of fixture. The O. C. Whit 
Co. 


14 HIGH FREQUENCY HEATING 
EQUIPMENT & ACCESSORIES: Multi- 
colored booklet illustrates various uses of 
industrial high frequency dielectric heating 
equipment. Opening section discusses im- 
portance of electronic tubes in the use of 
this equipment. Another section deals with 
the more important applications in the tex- 
tile industry. Also mentions value in the 
manufacturing of resins, plastics, plywood, 
foods, ceramics, rayons, paper, rubber and 
chemicals. Illustrations show types of units 
available. Accessory equipment also shown. 
The Girdler Corp. 


15 RESIN: An 8-page booklet discusses 
the chemical and physical properties as well 
as the application of “Poly-Pole” Resin. 
Two important uses of resin are as a seal- 
ing compound for dry-all batteries and as 
an ingredient for impregnating compounds 
and insulating varnishes which normally 
contain resin. Hercules Powder Co. 


16 MOBILE RADIO TELEPHONE: 
Folder features new mobile radiotelephone. 
A brief description of the set is given. 
Method of operation is also noted, together 
with outstanding features each given in (le- 
tail. Western Plectrie Co. 


17 INDOOR DISCONNECTING 
SWITCHES: Bulletin 139 contains 38 
pages of detailed technical data covering a 
wide variety of indoor disconnecting 
switches. Specifications are included and 
cover current carrying parts, locking <e- 
vices, terminals, blade stops, insulator units 
and bases. Tables giving current ratings 
are also included. Each unit is drawn to 
scale, showing minute engineering details. 
Ilectrieal Engineers Equipment Co. 


18 FASTENERS: Catalog deseribes sind 
illustrates quick-lock and spring-lock fas- 
teners. Also discusses a variety of dual 
purpose safety nuts. Design and construc- 
tion of items are given. Also, engineering 
data as well as installation instructions are 
included. Simmons Fastener Corp. 


19 FITTINGS: A pull-out folder titled 
“Rural Electrification” lists a variety of 
electrical fittings designed for exclusive use 
in electrifying the farm. Equipment is ¢de- 
signed principally for outdoor applications. 
Includes entrance caps, elbows, cable heads, 
service entrance fittings, sill plates, ground 
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® Designed and styled for today’s markets 
—apartments and houses—the Virden line 
of Outdoor Lanterns hits current needs right 
on the button. Demand is strong, shipments 
satisfactory. To make sure of requirements, 
see your Virden wholesaler promptly. 


John C. Virden Company ¢ Cleveland, Ohio 
Wember American Home Lighting Tnstitute 
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Ss Time Switches — 


Here's a top-quality, service- 
proved ON and OFF time switch. 
Precision built.. rugged and dur- 
able. . . with a great performance 
record. Highly successful for con- 
trolling motors, valves, pumps, 
blowers, oil burners, stokers, attic 
fans, commercial lights, etc. 


A leader when first introduced over 
ten years ago, now includes many 
improvements, one 
of them being tele- 
chron motored. In- 
creased volumeand 
war-learned manu- 
facturing efficiency 
have brought price 
down to $10.75 list. 
Write for complete 
bulletin: 





Telechron 


MOTORED 


OPERATING ADVANTAGES 


7 Self-starting synchronous oper- 
ation. 


2 Complete self-oiling lubrication, 
patented capillary oiling system. 


3 Years of continuous and un- 
interrupted operation. 


Practically instantaneous self- 
starting at full rated load. 


5 Gear reduction fully sealed to 
exclude dust and dirt. 


G6 Lower power consumption. 
7 Underwriters’ approved. 


PARAGON ELECTRIC COMPANY 
703 OLD COLONY BUILDING 


CHICAGO 5, ILLINOIS 
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clamps, and light receptacles, each equipped | 
with a heavy poreelain enameled reflector, 
designed for mounting outdoors. Also fea- 
tures a variety of weatherproof receptacle 
fittings, flush toggle switching for indoor 
use, duplex receptacle fittings, ete. Graphic 
illustrations, showing farm buildings wired 
to equipment discussed, are given. Killark 
Electric Mfg. Co. 


20 SAFETY LAMP CHANGER: A 
4-page folder describes a new device for 
changing electric light lamps, broken or 
burned out. This item enables the mainte- 
nance man or anyone else replacing burned 
out lamps to remove them from their 
sockets safely and quickly without the use 
of step ladders. G. R. Chadsey Mfg. Co. 


21 CONTROLS AND RESISTORS: 
Catalog 46 lists a variety of resistors, con- 
trols and resistance devices. Includes in- 
formation about wire-wound power re- 
sistors and glass-insulated flexible resistors ; 
composition-element and wire-wound rheo- 
stats and potentiometers; tapped and tap- 
ered controls and = switches; constant 
impedance input and output controls and 
attenuators; tube-type wire-wound _ re- 
sistors, automatic line voltage regulators 
and replacement line ballasts; power rheo- 
stats; and a power resistor decade box. 
Clarostat Mfg. Co. 
. 


RADIO EQUIPMENT AND AC- 
CESSORIES: Catalog titled “Everything 
in Radio and Electronics” contains over 
10,000 parts, test units, batteries, radios 


| and phonographs, public address and in- 


tercommunication equipment, recorders and 
aecessories. Includes also communications 
receivers, kits, record changers, phonograph 
motors, tools, books, diagrams, and a large 


field for the radio serviceman and dealer, 
“Hams”, experimenters, engineers, schools, 
and industry. Allied Radio Corp. 


23 =TESTING MACHINES AND AL- 
LIED EQUIPMENT: Bulletin 161 de- 
scribes and illustrates several types of 


testing machines, used among other appli- 
‘ations for testing the tensile of wire and 
cable. Actual photographs illustrate each 
type of testing machine in operation. Struc- 
tural and technical data are supplied. Dia- 


grammatie drawings are also shown. The 
Baldwin Locomotive Works. 
24 INSTRUMENTS: Catalog 245 


covers complete line of electric measuring 
instruments. Detailed specifications cover 
ammeters, milliameters, voltmeters, milli- 
volt-voltmeters, watt meters, frequency 
meters, power factor meters, tachometers, 
conductivity meters, telemeters, ete. Acces- 
sory equipment is also included. The Ester- 
line-Angus Co., Ine. 
oo 


25 PLUGS AND RECEPTACLES: 
Bulletin 47 features a line of plugs and 


service, 
receptacles, automatic time switches, cir- 
cuit breakers, heavy knife switches, insula- 
tors and line material. Description with 
an illustration of each type of equipment is 
given. Construction drawings are also 
shown. Albert and J. M. Anderson Mfg. Co. 
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26 PROTECTION HANDBOOK: A 
24-page handbook contains suggestions to 
help you in selecting protective devices for 
electric circuits, motors, appliances and 


May 


variety of other items in the electronies | 








Typical southern pine poles pres- 
sure-treated with 8 Ibs. of PER- 
MATOX “A” per cu. ft. 


PERMATOX ‘A’ 
HELPS KEEP 
DOWN POLE 
MAINTENANCE 


Add years of useful life to new 
poles by treating them with 
PERMATOX A, a deep penetrat- 
ing wood preservative. Order 
oles pressure-treated with 
PERMATOX A from convenient 
plants or use the vat soaking 
method to apply PERMATOX A 
to control shell-rot, decay and at- 





| tack of termites or Lyctus (Powder- 


post) Beetls in poles, cross-arms 
and other heavy wood construc- 
tion. 





receptacles for railway and air conditioning | 
It includes heavy duty plugs and | 


Old poles may be reclaimed by 
trimming away decayed or rotted 
portions and soaking, spraying or 
brushing thém with PERMATOX A. 
| 


Furnished in Two Forms: 


DOWICIDE 7 
Pentachlorphenol* crystals 


PERMATOX A 


5% Pentachlorphenol* in suitable 
petroleum solvents 


"Manufactured by The Dow Chemical Company 


Write for Bulletin—Dept. E 


A. D. CHAPMAN 
& Company, INC. 


333 N. Michigan Ave., Dept. E, Chicago 1, Ill. 
Atlanta © Memphis ® New Orleans @ Houston 
Los Angeles ® New York @ Portland @ Chicago 
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How Dowicides Control Microorganisms. the separation of the oil and water phases. 


Metal working is one of many manufacturing 
processes which benefits from using Dowicides 
to control destructive bacteria. 


Widespread industrial experience has proved 
that Dowicides prevent bacterial destruction 
of cutting oils. Dowicides are produced in oil 
soluble and water soluble forms, so they may 
be used either in undiluted oils or emulsions. 


| 

| 

| 

| 

| 

| 

| 

Sulphur-digesting bacteria attack cutting | 

oils and emulsions used in machining | 
operations because the oils themselves | Dow will help you select a Dowicide to 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


may be sulphonated or stock being 
cut or ground may contain sulphur. 
The acidic by-products of the 
bacteria lower the pH of the 
emulsions, which results in 


meet specific needs—to control bac- 
teria in cutting oils or to eliminate 
damage from microorganisms in 
any industry. Consult any 

Dow sales office—today! 


DOWICIDES IN THE ELECTRICAL INDUSTRY 

Effective preservative treatment of wood poles and cross arms is attain- é 
able with Dowicide 7 (Pentachlorphenol). Impregnation is achieved by P 
heating the wood, followed by a cold bath in a pentachlorphenol solution, OVW ; 
Dowicides also protect cotton braid covering and jute roving from dry rot ; 

and mold in overhead and underground cable installations. * : 





CHEMICALS INDISPENSABLE 
TO INDUSTRY AND AGRICULTURE 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 
New York « Boston ¢ Philadelphia « Washington « Cleveland « Detroit » Chicago « St. Louis 
Houston « San Francisco * Los Angeles ¢ Seattle 
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The CHAMPION Fluorescent and Incandescent Lamp distributor in your 
locality is the kind of distributor who knows that your best interests are his 


best interests. He has selected Champion Lamps for these practical reasons: 


<i> Champion Quality — guaranteed to equa! or exceed Federal Speci- 
fications and backed up by the production resources and the forty- 
six years of lamp-making experience of one of the largest lamp man- 


ufacturers in the industry. 


<2> Champion Economy — the result of careful planning and special- 
ization on the job of getting lamps to industry at minimum cost. 
The most lighting and the best lamps for your money is the objec- 


tive of the Champion organization and the Champion distributor. 


<3 Champion Service —trained lighting experts in the field to co- 
Operate with you and your supplier in order that you may be as- 


sured intelligent and efficient attention to your individual lighting 


and lamp needs. 


Once you try Champion Lamps you'll appreciate these advantages offered 
you by the Champion distributor. May we give you his name and telephone 
number? 


Va Wg LS 


WE Mca ELLs) 
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apparatus. Also includes a complete list 
showing size of fuse, fustat or fusetron to 
use. Handbook is replete with illustrations, 
charts. diagrams, and drawings. Bussmann 
Mfg. Co. 


27 CERAMICS: Bulletin 645 is issued 
as an information piece showing the me- 
chanical and electrical properties of a va- 
riety of ceramics. This is a folder which ean 
be placed in a ring book. American Lava 
Corp. 


28 ADJUSTABLE FLUORESCENT 
UNITS: Pull-out folder describes and il 
lustrates several types of adjustable 
fluorescent lighting units which can be 
mounted from any angle. Some units are 
ceiling-mounted; others are mounted on 
walls, desks, or workbenches. Technical 
data are supplied, giving mounting heights. 
Test data of lamp’s distribution also given 
The O. C. White Co. 


29 «FITTINGS: Jatalog 12G contains 
a list of entrance fittings, conduit bodies, 
flush switeh fittings, vaporproof light fit 
tings and explosion proof fittings. Illustra 
tions and price lists are supplied. Killark 
Eleetrie Mfg. Co. 


30 CIRCULAR WELDED PRO) 
UCTS: Pull-out folder explains with illus- 
trations the various uses of welded circular 
parts. A few applications are: generator, 
brake, clutch, and motor frames; wheel 
bases and gears for industrial trucks and 
starters; ball, roller and tapered bearing 
races; are bars and manhole rings for 
marine boilers, ete. The American Welding 
& Mfg. Co. 


31 BIMETALS: Folder discusses types 
of bimetals carried by this manufacturer. 
Technical data are furnished. Drawings, 
showing special shapes in which these bi- 
metals are sold, are also given. Callite 
Tungsten Corp. 


32 GRAPHIC INSTRUMENTS: Here 
is a collection of manufacturer’s bulletins 
bound into one complete volume. It is a 
convenient source book of information deal- 
ing with the use of electrical instruments in 
generating plants, substations and in indus- 
trial plants. Each bulletin covers a specific 
application of manufacturer’s equipment in 
field. Contains articles which reveal actual 
field experience with these timing and 
recording devices. The Esterline-Angus Co. 


33 LAMPS: A 32-page _ illustrated 
booklet with ideas and suggestions for 
effective use of lamps in theaters is de- 
signed primarily for theater operators, 
engineers and technicians, architects and 
decorators. This booklet emphasizes parti- 
cularly the new fluorescent circline and 
slimline lamps. It also contains large archi- 
tectural pencil renderings and many more 
small lighting application and idea draw- 
ings. Incandescent sign lamps, fluorescent 
lamps, spotlights and floodlights for ex- 
terior and marquee lighting are discussed. 
Six pages of tables in the back of the book- 
let are specially designed to fit the needs 
of the theatrical industry and to aid in 
ordering lamps. Westinghouse Electric 


Corp. 


34 TRUCKS AND ELEOTRIC 
COACHES: Booklet features a variety © 
trucks; includes new designs, showing im- 
provements over the pre-war models. Spe 


ll, 1946 @ ELECTRICAL WORLD 















Remember, we are always 
lad to see you. at Cleve- 
and...or feel free to 

call on our engineering 

trained field men. 


Low All Steel Floors 

2  Flat-top Wheel Housings 
3 Platform Extension 

4 Roomy Compartments 

5 Derrick Tunnel 


th é Curside story Ou A Mi E al | C A te S © Digging Too! Compartment 


7 Full Length inside Compartments 


RENOWNED LINE BODY 8 Swivel-type Material Hooks 


How can so many diversified items be incorporated in a line construction body 9 Ventilating Louvres 
without cluttering space? 
The technical answer is...scientific ratio of weight, strength, and durability. The TO Rubber Goods Compartmept 


practical answer... we know what you need and what you want. We should. We 
have been working side by side with utilities for these 30-odd. years. 


American has the know-how on design and construction. That’s why American 12 Folding Winch Seat Cover 
makes the DPL and DT Line Construction Body in six 


basic lengths...to take care of different requirements. J 
And it explains why American will engineer bodies of : 


special design when standard bodies will not serve the 


11 Pintle Hook 
















purpose...also why American offers a choice of more ... Weatherproof Roof Enclosure 

than 60 optional equipment items. Adjustable Ladder Racks 
American bodies combine full utility value plus ef- Through Boxes 

ficient design to give you low cost per mile operation. Extended Sheave Bar Brackets 


They outwear the chassis as much as 3 to 1. Non-Rattling Waterproof Doors 
Service with a smile—the American Body Type 4804 features 
two big compartments, 72" long x 12" wide x 14" high for 
mounting on any pickup body. Full carrying space inside the 
body. Full re-sale value of original equipment. Ask for prices 
on American Pickup and Service Truck side boxes and ladder 
racks. Good delivery. 


af 
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9503 WOODLAND AVE., ee ee ee ee 


“Baker American” . Baker Equipment Engineering Co., Richmond, Va. . Sales and Assembly 


ELECTRICAL WORLD e May 11, 1946 157 








cifications and construction drawings are 


included. In addition, it discusses an elec- 
: C 4 M trically operated trolley coach, designed for 
mass transportation in crowded city areas. 


Condensed specifications are shown together 
with a plan view drawing of the coach 


é 2 L A i E a al f. N ) i | N C itself. Marmon-Herrington Co., Inc. 


35 ELECTRONIC PRODUCTS: Book- 


: 

let contains illustrations and descriptions 

| of a variety of radio transmitting tubes and 

N electronic equipment. Discusses complete 
} 














line of vacuum tubes carried by manufac- 
turer, including triodes, rectifiers, vacuum 
capacitors, vacuum switches, and diffusion 
pumps. Price of each unit is given in 
fly-sheet in back of booklet. Eitel-MecCul- 
lough, Ine. 















Chain suspension 
for single magnet 
operation. 






36 MATERIALS HANDLING EQUIP- 
MENT: Bulletin features method of un- 
: loading hopper-bottom railroad cars of 
ee ce - coal, coke, ore, minerals and other free- 
flowing bulk materials. Engineering de- 
tails of equipment are discussed. Illustra- 
tions show typical application arrange- 
ments. Robbins Conveyors Ine. 
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Hanger-bar is optional where 2 
or more magnets are used on a 
spreader-bar. 












37 OPEN CHANNEL METERS: Bul- 
letin 62 discusses a type of open channel 
meters, designed to measure flow through 
any type of primary flow metering device 
which produces a single head representing 
rate of flow. Those meters may be used 
with all types of flumes, weirs and open 
flow nozzles to indicate, record, integrate 
and control the flow of sewage, industrial 
wastes, sludge, water and liquids with 
solids in suspension. Illustrations, dia- 
grams and capacity curves are also shown. 
Sailey Meter Co. 











@ These are EC&M Type P and Type F Magnets, designed specif- 
ically for handling sheet or plates, either cold or hot, at maximum 
temperature of 900 degrees or less. They can be worked singly for 
handling plates of medium-length. For longer plates, two or more 
magnets can be suspended from a spreader-bar and operated in 
parallel from one controller. 











The advantages of these rectangular, plate-handling magnets are 
maximum lifting capacity with minimum magnet-weight, ability to 
handle material without groundmen and increased safety since 
prying plates apart to affix slings is eliminated. 







38 PHOTOLAMPS: Bulletin 743P 
contains the latest phototechnical data on 
the complete photolamp line made by this 
manufacturer. Detailed exposure informa- 
tion is given. Also, photoflash and photo- 
flood tables for use with all black and 
white and color films are included with a 
special section devoted to color photography 
with both standard and daylight-blue 
photoflash bulbs. Phototechnical production 
data covering standard and daylight blue 
photoflash and photoflood bulbs, photoen- 
larger bulbs and infrared heat drying lamps 
also given. Wabash Corp. 







These magnets are designed for operation on direct current power. 
Standard magnets have coils wound for 230 volt service. Optional 
windings for 115 volts and other voltages are available where 
required. Coils are furnished with either Class A or Class B insula- 
tion. Class B insulation is recommended for severe service and is 
essential for applications in which hot material is handled. 










The standard controller for use with these magnets is the No. 0 
Type with “‘Lift-Drop’’ Push Button Station. Where more than one 
plate is lifted at one time, operators quickly learn with this controller 
to be able to drop off plates one at a time until required number are 
lifted from the pile. 
















39 PERMANENT MAGNETS: A 36- 
page manual discusses the variety of ap- 
plications for permanent magnets. Gives 
an historical background showing how and 
when magnets first were made, Technical 
details covering the basic types used in 
industry are also given. A table indicating 
characteristics of permanent magnet ma- 
terials is included. Numerous illustrations 
present pictorially typical applications. The 
Indiana Steel Products Co. 






New Bulletin 903 gives complete information, —lifting-capacity 
tables, weights, dimensions, etc. If you have a plate-handling 
problem send for a copy. 










40 INFRARED PROCESS: Brochure 
entitled “Infra-Red” discusses miscellane- 
ous uses of infrared as applied to various 
industries. Topics covered come under the 
following headings: The Battle of Recon- 
version, Recommendation for Heat Pro- 
cessing, Factories From Coast-to-Coast, 
Now It Can Be Told, Baking Finish on 
Hot Water Heaters. Numerous illustra- 
tions show how infrared is used and the 
industries in which this is done. The 
Fostoria Pressed Steel Corp. 
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Bail and link suspension 
where plate is handled 
vertically or horizon- 
tally. 
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41 MAGNET AND RADIO WIRE: 
Catalog 246 is a revised edition of previous 
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NEWS ABOUT PEOPLE 





C. P. Conrad Elected Head 
of Iowa-Illinois Utility 


Commo. C. P. Conrad, Washington, 
D. C., has been named president of the 
lowa-Illinois Gas & Electric Co., Rock 
Island, Ill., to succeed Frank L. Conrad 
of Chicago. 

Commodore Conrad brings to the lowa- 
Illinois staff a wealth of experience in 





C. P. Conrap 


both civilian and military life. Prior to 
entering the Navy in 1940, he was active 
in public utility management in Brazil, 
becoming chief hydraulic engineer of the 
Brazilian Traction Light & Power Co. in 
1925. He later became assistant general 
manager and assistant to the vice-presi- 
dent. 

His military service embraces two wars 
and a host of noteworthy accomplish- 
ments. He served as director of the en- 
tire Advance Base Department in the re- 
cent war and for this assignment he was 
decorated with the Merit 
medal 


Legion of 


» CHARLES E. Witson, president of the 
General Electric Co., was awarded the 
honorary degree of Doctor of Laws by 
Syracuse University at the recent com- 
mencement exercises. 


> Rosert W. Carison, chiet engineer of 
the North Dakota Public Service Commis- 
sion, has resigned, to open consulting en- 
gineering offices in Bismarck, N. D. He 
will specialize in the design of rural elec- 
trification lines in western North Dakota. 


Mr. Carlson had been identified with the 
commission since 193], serving as assist- 
ant engineer, valuation engineer and 
then chief engineer. 


W. E. Wood New President 
of Southeastern Group 
William E. Wood, elected 


president of the Southeastern Electric 
Exchange at the recent meeting at Edge- 
water Park, Miss., became executive vice- 
president of the Virginia Electric & 
Power Co. in 1944 following the merger 
of Virginia Public Service Co., of which 
he was president. with the Richmond 
utility. 

Back in the 1920’s Mr. Wood had been 
associated with the Virginia properties as 
operating vice-president of the Virginia 
Railway & Power Co., which had been 
acquired by the Engineers Public Serv- 
ice Co. The name of the company was 
later changed to Virginia Electric & 
Power. He was then elected vice-presi- 
dent of the Engineers Public Service Co. 
with headquarters in New York. It was 
in 1941 that he was made president of 
Virginia Public Service. 

Mr. Wood has been on many standing 
committees of the old National Electric 


who was 





W. E. Woop 


Light Association and its successor, the 
Edison Electric Institute, and has served 
as president of the Southwestern Public 
Service Association, the Virginia Public 
Utilities Association and is at present 
president of the Public Utilities Associa- 
tion of the Virginias. 
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M. C. Heffelman Made Head 
of New Mexico Utility 


Announcement has been made of the 
election of M. C. Heffelman to the posi- 
tion of president of the New Mexico 
Power Co., Santa Fe, N. M. He was for- 





M. C. HerrerMan 


merly vice-president and general man- 
ager and is continuing his services as 
general manager of the company. 

Early in his career, Mr. Heffelman was 
connected with the Phelps Dodge Corp. 
and with the Chile Copper Co. in South 
America as supervisor of electrical equip- 
ment at Chuquimata, Chile. Upon his re- 
turn to Arizona he was engaged by the 
Central Arizona Light & Power Co. for 
a period of four years, during which he 
was active in substation and plant design. 
power market surveys and rate studies. 
After a short affiliation with the Tucson 
Gas Electric Light & Power Co., he was 
named general manager of the Deming 
Ice & Electric Co. in 1933, was appointed 
vice-president and manager in 1940 and 
later in that year was advanced to the po- 
sition of president and manager. He re- 
mained in active charge of the Deming 
property until 1942, when he was elected 
vice-president and general manager of 
New Mexico Power Co. 


> Rosert P. Liversipce has been ap- 
pointed superintendent of the Southwark 
generating station of the Philadelphia 
Electric Co. After assignments in Ard- 
more and Richmond, he served as super- 
intendent, electric distribution, western 
division; superintendent, gas distribution, 
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eastern division; acting superintendem 
and, later, superintendent, Barbadoes 
station, and in 1943 was made superinten. 
dent, Delaware station, the position he 
held at the time of his new appointment 


Ohio Edison Elects Miller. 
Moses Vice-Presidents 


Harris Kk. Miller, manager of the 
Springfield Division of Ohio Edison Cov.. 
was elected a vice-president of the utility 
at a recent meeting of directors. Rufus 


Moses, Youngstown Division manager, 


was also elected a vice-president. Both 
men are directors of the utility. 

Mr. Miller has been associated con 
tinuously with the electric light and 
power business in Springfield, his native 





H. E. Mi_ver 


city, since his graduation from Witten 
berg College in 1915. He was first em- 
ployed by the Springfield Light, Heat & 
Power Co., a predecessor of Ohio Edison 
Co., as a meter tester. Advancing in the 
ranks, he became general superintendent 
in 1925 in charge of all physical property 
of the company, and in 1930 he was 
named general manager. When _ the 
Springfield utility was merged with elec- 
tric properties in the Akron and Youngs. 
town areas in 1930 to form the present 
Ohio Edison Co., Mr. Miller was named 
manager of the Springfield Division. He 
has been one of the leaders in practically 
every major community undertaking in 
Springfield for the past 16 years. During 
the war he served as chairman of the 
industrial salvage committee of the WPB 
for Clark County (Springfield), as well 
as being on the executive committee of 
the Civilian Defense Council, and chair- 
man of its public utilities section. 
Details of Mr. Moses’ career were 
published in the January 5, 1946, issue 
of ExvecrricaL Wor.p, at the time he 
was made Youngstown Division manager 
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Farrell Directs Sinclair’s 
Accounts Div. Expansion 
Expansion of Sinclair Refining Co.’s 


National Accounts Division under the di- 
rection of William F. Farrell has been 





W. F. Faraeu 


annyunced by J. k. Dyer, vice-president 
Under the expansion program, Sinclai: 
plans to offer industry an improved and 
specialized service where such is required 
in solving operating problems of national 
accounts and in helping them to stand- 
ardize and simplify their lubrication and 
fuel schedules. In adition to servicing 
national accounts, the National Accounts 
Division will also coordinate trade rela 
tions for Sinclair in that field under Mr 
Farrell’s direction. 

Prior to his association with Sinclai: 
in his present capacity, Mr. Farrell for 
years was a member of a leading New 
York Stock Exchange firm. 


> Wittiam A. CONWELL has been ap- 
pointed general engineer in the struc- 
tural engineering and design department. 
Duquesne Light Co., Pittsburgh. Mr 
Conwell has been identified with Dv- 
quesne Light since 1937, and previously 
had been connected with the Pennsyl 
vania Railroad and with Gibbs & Hill. 


Inc., consulting engineers. 


P Harotp P. RichMonp, formerly gen- 
eral superintendent of operations for the 
Jersey Central Power & Light Co., Asbury 
Park, N. J., has joined the New York 
office of the Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., as central station repre- 
sentative, specializing in all steam and gas 
turbine matters. Mr. Richmond became 
associated with the utility operating field 
in the summer of 1928 when, while still 
a student at Worcester Polytechnic Insti- 
tute, he was employed by the United Elec- 
tric Light & Power Co., New York, now 
Consolidated Edison Co. Following grad- 


Mey 11, 





uation in 1929, he became associated with 
the Eastern New Jersey Power Co., prede. 
cessor to the Jersey Central Power & 
Light Co. During his 16 years with this 
utility, he obtained a broad experience in 
all phases of power plant transmission 
and distribution line operations as well as 
manufactured gas operations. Mr. Rich 
mond is a member of the American In 
stitute of Electrical Engineers 


Miller Elected President 
of Federal Electric Co. 


Linwood A. Miller has been elected 
president of the Federal Electric Co.. 
Inc., Chicago, to succeed the late Charles 
Borland. 

For the past four years Mr. Miller ha- 
been in government service as Deputy 
Regional Director of the War Produc- 





L. A. MILLER 


tion Board and chairman of the Army Air 
Force Price Adjustment Board. 

Prior to entering government service. 
Mr. Miller was president of the Willys 
Overland Co.. Toledo, Ohio. 


PJ. T. Jackson, formerly district map 
ager of the Alabama Power Co. at Jasper 
has been elected to the city’s first com- 
mission, Mr. Jackson had been with the 
Alabama utility for 32 years. He was 
retired on April 1. 


> T. RK. HeIKEs, former superintendent 
of the American Falls power plant 
(Idaho) of the Idaho Power Co., has been 
transferred to Boise, where he will be 
supervisor of power plant operation and 
maintenance. Mr. Heikes has been en- 
gaged in power plant work for 22 years. 
For the past six years he has been at the 
American Falls plant, first as assistan! 
superintendent and for the last four years 
as superintendent. L. E. GARLINGHOUSE. 
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fo speed-up 
ASSEMBLY .... 


RMATURE assemblies fit when C-D MICABOND in- 
sulating rings and segments are used. They fit because 

C-D manufacturing standards assure close tolerance pro- 
duction of MICABOND materials and parts. The consis- 
tent quality and accuracy of C-D MICABOND products 
justifies the confidence C-D MICABOND enjoys from the 
many manufacturers of armatures who specify C-D 
MICABOND. When your elec- 
trical insulating problem dictates 
“mica insulation,” C-D engineers 
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DISTRICT OFFICES 
NEW YORK 17. ¢ CLEVELAND 14 ¢ CHICAGO 11 
SPARTANBURG, S.C. © SALES OFFICES IN PRINCIPAL CITIES 


« 
WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 
e 
IN CANADA: 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO - 


ae Ee 5 ey, FIBRE COMPANY 


Established 1895.. Manufacturers of Laminated Plastics since 191]—NEWARK 15 « DELAWARE 
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Multiplies 50 pound 
Pressure at the grip of 
the handles to approxi- 
mately 4,000 pounds at 
cutting jaws to 
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BOLTS > RODS 
WIRE © CHAIN 
CABLE ¢ FLAT STOCK 


. . . on the job. Quick, durable, 
efficient. Used all over the world, 
65 years of specialized expe- 
rience in the making. Sold wher- 
ever mechanics’ tools are sold. 


Write for illustrated catalog. 


UT TERS G22 


H. K. PORTER, INC., BOSTON 49, MASS. 


j 
| 


| 


| 
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formerly superintendent at the Swan 
Falls plant, succeeds Mr. Heikes a 
American Falls. 


J. A. Seubert Elected Head 
of Estate Stove Company 


John A. Seubert has been elected presi 
dent of the Estate Stove Co., Hamilton. 
Ohiv, recently acquired by Noma Ele¢ 





J. A. SEUBERT 


tric Corp. through its subsidiary, Tri 
umph Industries, Inc. David Kahn, form. 
erly president of Estate Stove, has been 
elected chairman of the board of direc- 
tors. Mr. Seubert is also president of 
K-D Lamp Co., Cincinnati, another Noma 
subsidiary, and will retain both executive 
positions. 

The following other officers were 


| elected: vice-presidents, William A. Mar- 


shall, John Bess, Bertrand Kahn, Albert 
Kahn, Lucien Kahn, Stanley Bernhardt; 
secretary, Robert Goldman; treasurer, J 
B. Wharton, Jr. 

Mr. Seubert stated that Mr. Marshall. 


| a vice-president of Noma Electric Corp.. 


will be in charge of Estate’s manufactur- 
ing operations and Mr. Bess will direct 
its sales and advertising. 


> Epwarp Tonkin, for more than 30 
years in the electrical field, has joined 
the Standard Switchboard Co., Brooklyn. 
N. Y., as sales manager. 


> Joun W. DeELinp, Jr., has been elected 


| president of the Borg-Warner Interna 
| tional Corp., with headquarters in Chi- 


cago. He succeeds R. W. Girrorp, who 
hecomes chairman of the board of the 
International corporation, while ARCH 
Biack has been named vice-president in 
charge of appliances and J. L. CUNNING 
11AM vice-president in charge of auto 
motive parts. Mr. DeLind brings to Borg: 
Warner a wide background of export ex 
perience in the appliance, industrial and 
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BUILDING GENERATORS 


TO FIT THE ENGINE 
OEE OT TS TT TA 





"i Burke Type wa, DC Generator Buda Diesel a Burke 150 ee een Driven by 2 Burke 30 kw,DC Generator Driven by 
Driven. Atlas Diesel. Cummins Diesel. 


@# Burke 40 kw, DC Marine Type Generator. @ Burke 150 kw, 450 RPM — DC Generator for Burke 30 kw,DC Generator Driven by 
Marine Diesel Engine Drive. @ Hercules Engine. 


cocreeree comnts 





ENGINE builders find Burke a dependable source for specially built generators. Hundreds of 
Burke generators areteamed up with leading enginesto produce efficient power units for the job. 





Burke as one of the oldest and largest independent builders of AC & DC generators has over 
55 years of specialized experience in this field. When you purchase an engine - generator 
unit, make sure your generator measures up to the engine you select — ask for Burke 
generator recommendations, for it’s our business to design and build the best generator for 

the engine of your choice. 

For a description of the complete Burke line of AC and DC motors and genera- 
tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 


For immediate assistance, contact our nearest representative: 


Hi 
ATLANTIC ENGINEERING CO. MAXWELL-JONES-KELLETT INDUSTRIES 
185 17th Street, N. E., Atlanta, Ga., Phone: Hemlock 6461 740 S$. Caliborne Ave., New Orleans 13, La., 

J. T. COOPER Phone: Raymond 8241 

Room 1515 Engineering Bldg., L. B. RITCHIE 

205 West Wacker Drive, Chicago, Iil., Room 1704, 274 Madison Ave., New York, WN, Y. 

Phone: Franklin 5061 Phone: Lexington 2-5330 

Cc. E. WINCHELL B. A. AUERBACH | 
205 Perry-Payne Bidg., Cleveland, O., Phone: Cherry 5634 Room 234, 1600 Arch Street, Philadelphia, Penna., 

CARL D. MILLER Phone: Rittenhouse 5226 
Roosevelt Theatre Bidg., Detroit, Mich., F. E. BURKE 
9595 Gartiot Avenue, Phone: Plaza 7232 416 Maple Ave., Pittsburgh, Penna., Phone: Penhurst 5357 
J. B. COLESWORTHY P. A. MORSE 

1709 West 8th St., Los Angeles 14, California Morse Engineering Co., Room 600 

Phone: Federal 2021 Fullerton Bidg., St. Lovis, Missouri, Phone: Garfield 0076 





RALPH JAMES—Northwestern Agencies, 2411 First Ave., Seattle, Wash., Phone: Eliot 8882 
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housings the size you want 
with J-M TRANCELL 


HEN you build equipment hous- 

ings with Trancell, you can have 
all the working space you need—and 
the size of housing you want. 
Easily workable, Trancell comes in 
large, ready-to-install sheets that can 
be cut, drilled and bolted on the job 
...or Johns-Manville will supply it 
cut to your dimensions. Trancell pro- 
vides tough, permanent housings for 
all types of high voltage equipment 
...it needs no paint, requires little 
upkeep. A complete line of hardware 
is available for Trancell Doors. 


Light weight and space-saving, 
Trancell doesn’t overload balconies 
and upper floors ... though strong, it 
is of minimum thickness, takes up 
less room when used for barriers and 
bus-bar housings. An asbestos prod- 
uct, it is rotproof, rustproof, and fire- 
proof—confines oil fires to the cells 
of origin. Its low conductivity pro- 
tects adjacent equipment from heat 
transmission. 


For complete details,write gry 
Johns-Manville, Box 290, vi 


New York 16, New York. 


Johns-Manville TRANCELL 


an asbestos product... for housing electrical equipment 
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automotive fields. Rocently, as direciv: 
of exports, he organized the export pro 
gram for the Crosley Corp. in Cincinnati 


Westinghouse Announces New 
Engineering Appointments 


Westinghouse has recently made sey 
eral new engineering assignments in vari 
ous districts 

FRANKLIN L. Snyper has been ap 
pointed engineering manager of _ the 
Sharon transformer division. A gradu 
ate of Gettysburg College, class of 1923. 
Mr. Snyder has heen employed by the 
company since that time, joining the 
transformer division in 1925. A year ago 
he was awarded the company’s Order 
of Merit. A. C. Farmer, who for the 
past five years served as assistant to the 
late H. V. Putman, vice-president and 
manager of the transformer division, has 
become assistant to John K. Hodnette. 
manager of the Sharon transformer divi 
sion. 

WituiaM G. MILLeK has been appointed 
manager of the headquarters manufac- 
turing staff at Pittsburgh. Pa. In the 


‘new position, created to effect a closer 


coordination in the management service 
given the operating divisions, Mr. Miller 
will be responsible for the headquarters 
manufacturing activities of the equip 
ment, manufacturing engineering, pro 
duction, quality contro] and wage incen- 
tives departments. He joined Westing 
house in 1933. 


Davin W. R. Morcan, manager of the 
steam division, has been appointed gen- 
eral manager of the entire South Phila- 
delphia Works. Mr. Morgan’s responsi- 
bilities will include general supervision 
of the aviation gas turbine division, and 
the Attica, N. Y., plant of the stoker de- 
partment. He will retain direct man 
agement of the steam division. 


FREDERICK S. Bacon, Jr., has been ap- 
pointed manager of the central station 
division in the New England headquar- 
ters offices in Boston. Mr. Bacon joined 
the company in 1936 after being gradu- 
ated from Northeastern University, and 
has been assistant manager of the cen- 
tral station division since 1941. He is 
chairman of the Boston section, A.I.E.E.; 
vice-president of the Massachusetts So- 
ciety of Professional Engineers and past: 
president of the Tri-County Electric As 
sociation. 

To further plans for expanding export 
trade to Australia, the Orient and west 
ern South America, R. H. MacGILLivray 
has been appointed regional supervisor 
of the Pacific Coast area for the West- 
inghouse Electric International Co., head- 
quarters in San Francisco. Prior to a* 
suming the newly created position, Mr 
MacGillivray was regional export su 
pervisor in Washington, D. C., where 
during the war years he helped meet the 
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Back in 1941 our engineers had completed 
the design of a new street-lighting contro 
which unfailingly insures adequate illumin- 
ation regardless of changes and fluctuations 
in weather and the twilight hour. 


Wartime obligations prevented production, 
but for four years the engineers’ prototypes 
have been tested under actual street-lighting 


20 NEW LITCHFIELD STREET 
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conditions . . . time-proven, it is now offered 
as our 


SUNSWITCH 


LIGHT CONTROL 


A practical and rugged unit with 100 percent 
safety factor . . . its sturdy components as- 
sure a negligible maintenance cost. Tooling 
up for large scale production is now com- 


pleted. Write for Bulletin No. 8239. 


The SUNSWITCH can also be used to control illumination 
of public buildings, outdoor advertising, airport beacons, 


radio mast running lights, and ships’ running lights 


Company 


TORRINGTON, CONNECTICUT 





hot... 


Complete Protection 








BULLETIN U-46 
gives wiring diagrams, 
dimensions, prices and 
complete information. 


Write for your copy 
today on your business 
stationery. 


Since 1902 


o 
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the Unit Alarm System 
. . . ready to Install 


Unilarm combines in one compact unit the 
many features essential for complete super- 
vision of all types of electrical and mechanical 
process control. 


Saves valuable space, reduces engineering 
and installation costs to a minimum. 


Plug-in panel cuts maintenance and provides 
continuous alarm protection. 


Test switch gives instant proof of Unilarm’s 
readiness to function under alarm conditions. 


Flashing alarm signals every departure from 
a predetermined normal condition. 


Available for panel or surface mounting. 


EXPLOSION-PROOF . . .. . DUST-TIGHT 
VAPORTIGHT ... . GENERAL PURPOSE 


RUSSELL & STOLL COMPANY, INC. 


PRECISION 


125 


BUILT ELECTRICAL 
STREET © 


EQU!PMENT 


BARCLAY Mew vVORK 7, WM..Y; 





51 


electrical requirements of the Allied Na 
tions by making Westinghouse equipment 
available to foreign government missions 
in cooperation with United States gov- 
ernment agencies. He joined Westing- 
house in 1922 as an industrial sales engi- 
neer. 


OBITUARY 


P Georce 3S. Hayes, director and pur 
chasing agent of The Okonite Co., Pas 
saic, N. J., died on May 3 at the Com. 
munity Hospital, Montclair, N. J. Though 
in his 82nd year, Mr. Hayes remained 
active in his business associations until 
stricken with pneumonia two weeks ago. 
His early business career started in Bos. 
ton, he then went west, returning to the 
east in 1908. In 1911 he joined The 
Okonite organization in order to unde: 
take the purchase and operation of thei: 
rubber plantation in British Guiana 
South America. When the plantation 
was sold in 1918 Mr. Hayes returned to 
the United States and assumed the duties 
of purchasing agent for the company. 
He was also elected a director of The 
Okonite Co. in 1923 and continued to 
serve in these capacities until his death 
Mr. Hayes was also purchasing agent for 
the Okonite-Callender Cable Co., Inc.. 
Paterson, N. J., and the Hazard Insulated 
Wire Works Division of The Okonite Co.. 
Wilkes-Barre, Pa. 


> Epson R. Norris, formerly associated 
with the Westinghouse Electric Corp.. 
died on April 28 at his home in Pitts- 
burgh, Pa., at the age of 74. When he 
retired in 1936, Mr. Norris had com- 
pleted 44 years of continuous service 
with Westinghouse, in the manufacturing 
and equipment phase of the business. At 
the time of his retirement he held the 
position of assistant to general works 
manager at East Pittsburgh. 


> RicHarD Brown, 51, chief engineer o! 
steam stations, Boston Edison Co., died 
at Wellesley Hills, Mass., on April 29. 
after a brief illness. He was born in 
Cambridge, Mass., was graduated from 
Worcester Polytechnic Institute in elec- 
trical engineering in 1920, and for four 
years was connected with the then Wor- 
cester Electric Light and American Stee! 
& Wire companies in that city. He joined 
the Boston company in 1924 as head ol 
the mechanical technical division in the 
production department. In 1931 he was 
transferred to the L Street station in 
South Boston as assistant to the chie! 
engineer of steam plants, becoming as 
sistant chief engineer in this category in 
1937 and chief in 1940. 


> Joun A. HENNING, public utilities su 
perintendent at Lodi, Calif., died Apri! 
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Apunasinons tisibsiisininsdinmce 


ROCKBESTOS A.V.C. 


SLASHES 


CIRCUIT MAINTENANCE IN 
HOT SPOT INSTALLATIONS 









You can’t effectively baffle the steady blast of heat given off 
by boilers and steam lines that dries out, bakes brittle and 
cracks open wire and cable insulation — and as long as you burn 
coal, its sulphurous, rotting fumes are going to complete the 
job of setting up circuits for failure. 

But you can practically eliminate the cost of replacing cable 
that is failing too often in hot spots by wiring with Rockbestos 
A.V.C., because it is permanently insulated with asbestos to 
resist heat and corrosive fumes. What’s more important, you 
can protect boiler feed pumps, induced draft fans, coal grinding 
mills, exhausters, precipitators and other essential equipment 
against operational failure. 

The maintenance-eliminating cable illustrated is one of 125 
designed by Rockbestos to give trouble-free service under 
severe operating conditions. It is also made up with lead sheath 
or armor and in a three-conductor construction — and there are 
many others for power, control and lighting circuits in 600 to 
5000 volt ratings that will save you money in circuit main- 
tenance. Write for a catalog and learn why. 


ROCKBESTOS PRODUCTS CORPORATION 


136 NICOLL STREET, NEW HAVEN 4, CONN. 


ROCKBESTOS A.V.C. 


The Cable with Permanent Insulation 








NEW YORK BUFFALO CLEVELAND LOS ANGELES PITTSBURGH CHICAGO ST. LOUIS 
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ROCKBESTOS A.V.C. 600 VOLT 
POWER CABLE 


Nat. Elec. Code Type AVA 
max. operating temp. 230°F. 


Permanently insulated with im- 
pregnated felted asbestos and 
covered with a heavy asbestos 
braid to resist the destructive 
effects of heat, corrosive fumes, 
flame, oil and grease — this cable 
is typical of 125 wires and cables 
developed by Rockbestos to give 
long-lasting, failure resisting serv 
ice under severe operating condi 
tions. The same type is made in 
1000, 2000, 3000 and 5000 volt 
ratings. 


Others in the line include Switch- 
board Wire, Motor Lead Cable, 
Secondary Network Cable, Fire- 
proof Vault Cable, Multi-Con- 
ductor Cable and Lead Sheathed 
or Armored constructions. 
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Jenkins Bros. also make Dia- 
mond Seal Friction and Rub- 
ber Tapes which meet ASTM 


and Federal specifications. 
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MADE BY JENKINS BROS ... MAKERS OF FAMOUS JENKINS VALVES 
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A multitude of Dillon Dynamometers are pro- 
tecting communities and companies alike from 
failures caused by wires going down in severe 
storms Standard for dependable accuracy, 
simplicity and convenience Actual size 7 et 
x 614" x 3’. In wide use also in telephone 
and telegraph work for indication of tension 
in guy strands, messenger and wire. Many 
other uses where torque, weightgand overload 
PITTI CT) Co ee 
and sag” Hooked on in a jiffy, indicates 
tensions in seconds. Direct reading. Tals 
aeT st Tate re AO | Le dC 
for the Dillon in every Electrical Plant. 


oat Me Ta sacle Oe Oh ate Le 


W.C. Dillon & Co., Inc. 


5423 W. HARRISON ST. CHICAGO 44, ILL 


WOW! THAT GRIP IS THE NEAREST 
THING YET TO GOLD SEAL TAPE!\$>x 


Bet 


Most electricians know that Gold Seal sticks tighter 
anywhere because there’s more lasting tackiness in 
the friction compound — more tensile strength in the 
fabric. Gold Seal Tape won’t dry out or smear in any 
weather — won’t ravel or peel. It’s laboratory-tested 
at every step, and it comes to you factory-fresh, cello- 
phane wrapped and boxed. If you don’t already use 
Gold Seal Tape-—try a roll! Jenkins Bros., Rubber 
Division, 80 White Street, New York 13. 


FRICTION and RUBBER TAPES 


15. He was 71 yoars vt age. Superintend 
ent of Lodi Municipal District since 1910, 
the year in which it was founded, Mr. 
Henning also had been actively identified 
with the California Municipal Utilities 
Association. 


P ANTON BORTENLANGER, co-founder of 
the Platte Valley Light & Power Co., died 
recently at his home in Valley, Neb., at 
‘the age of 71. With his brother, he 
tounded and operated the company from 
1916 until it was incorporated in the Ne 
braska Power Co. in 1921 


> Epwakv Davis, formerly head of the 
Philadelphia Storage Battery Co., prede 
cessor to the Philco Corp., died on April 
19 in Boston after an illness of several! 
months. He was 86 years of age. 


> Dr. Gusert N, Lewis, one of the 
nation’s leading chemists and scientists. 
died of a heart attack on March 23 in 
Berkeley. Calif. He was 70 years of age 
Born in Weymouth, Mass., he was grad. 
uated from Harvard University in 1896 
Dr. Lewis collaborated with Dr. Ernest O 
Lawrence in inventing the cyclotron, or 
atom-smasher, and with Dr. Irving Lang: 
muir was co-author of the Lewis-Lang-. 
muir atomic theory. He had written on 
and contributed extensively to atomic and 
molecular theory. 


> DonaLp D. Servoss, an electrical en 

gineer with the Buffalo Niagara Electric 
| Corp. for 26 years, died at his home in 
| Buffalo, N. Y., recently of a heart at- 
tack. Mr. Servoss was 50 years old. He 
was in the utility’s distribution plan 
ning department. 


> Anvrew G. SmirH, for 30 years ap 
employee of the Westinghouse Electric 
Corp., died on April 4 in Cleveland, 
Ohio, after a short illness. A native of 
North Dakota, he received his engineer- 
ing degree from the University of North 
Dakota in 1914. Considered an expert on 
small motors, he was the author of a 
technical treatise, “Application and Serv 
ice of Small Motors.” 


> Joun J. Ross, outstanding radiv manu 
facturer and head of Aviola Radio Corp.. 
died in Los Angeles, March 14 at the age 
of 48. Born in Odessa, Russia, Mr. Ross 
came to America in 1918. He was founde! 
and operator of the Detrola Radio Corp 
at Detroit, Mich., until 1942, when he 
went to California to retire. However 
in 1943 he established Aviola Radio Corp 
in Los Angeles for manufacture of radar 
and other equipment. Recently he had 
purchased the surplus Air Research plan! 
| at Phoenix, Ariz., for mass production 
| of radios, phonographs and similar good- 
| under the Aviola name. His death wa 
attributed to a brain hemorrhage due 
mental strain 
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Increases of as much as 15% in current carrying Capacity 
have been measured in cables sheathed in Transite Ducts! 


The figures in the test case illustrated, made by Johns- 
Manville Research Engineers in collaboration with several 
leading cable engineers, apply to a single Transite Duct 
compared with an organic duct. 


Transite Ducts have been proved to dissipate I7R losses 
13% faster than other ductways tested, thus keeping cables 
cooler. Higher load capacity, reduced copper losses and 
increased cable insulation life are the results. 

Made of asbestos and cement, Transite Ducts are strong, 
immune to rust and rot. They are incombustible and un- 
affected by electrolysis or galvanic action. A permanently 
smooth bore makes possible long cable pulls and easy re- 


placements. Long, lightweight lengths can be ted 


quickly and economically installed. In addition, 





a full line of fittings simplifies even the most com- 
plicated installations. 





Ss 


Johns-Manville ‘JRANSITE DUCTS 


CONDUIT for use without concrete —— 
KORDUCT for concreting in 
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HOW TRANSITE DUCTS INCREASE 
CABLE CARRYING CAPACITIES 


Tests made on a lead-sheathed 500,000 CM cable 
insulated with 4%" paper and placed inside a single 
duct encased in concrete. 
















Sheath Temperature, 145° F. 
Ambient Air Temperature, 90° F. 







CURRENT CARRYING CAPACITY 
796 amperes 
691 amperes 
105 amperes 





Transite Duct 
Organic Duct 
Difference 








(Figures are results of tests conducted in the 
J-M Laboratory in collaboration with several 
leading cable engineers.) 










For full information on Transite Ducts, write 
for Data Book DS-410. Johns-Manville, Box 
290, New York 16,.New York. 








173 


¢ 











MANUFACTURERS & MARKETS 





Westinghouse Negotiates 
$80,000,000 Bank Loan 


Funds To Be Used For Expansion 
And Opérating Needs—Studying 
Financial Program—Strike a Factor 


To meet immediate financial obligation 
and to proceed with the company’s $58.,- 
000,000 improvement and expansion pro- 
gram, Westinghouse Electric Corp., is 
now negotiating an $80,000,000 bank loan, 
Gwilym A. Price. president. announced 
recently. 

Stating that the management “is also 
studying the advisability of a more per- 
manent type of financial program such 
as debenture bonds or a capital stock 
issue,” Mr. Price disclosed that the bank 
loan had become effective May 1 and 
would be for a two-year period, with an 
option to renew for three additional years. 
The company has bank loans of $30,000. 
000 in war-time V-credits which fell due 
May 1, he said. 

Operating loss for the first quarter 
will be “substantial,” Mr. Price revealed. 
with net sales billed during the first three 
months averaging $10,000,000 a month. 
compared with $57.000,000 for the same 
period in 1945, 

He said it was impossible to give a 
complete report on the business for the 
quarter, during most of which the plants 
were idle as a result of the prolonged 
strike. 

The Westinghouse executive disclosed 
that the company’s cash and marketable 
securities at the end of March amounted 
to $111,000,000, nearly the year-end to- 
tal, principally because of “such cash 
receipts as $72,000,000 in payment for 
products shipped before the strike and 
about $23,000,000 in advance and final 
payments on terminated war contracts.” 
Expenditures of $97,000,000 were made 
for payrolls, services and materials, taxes 
and the purchase of a plant at Buffalo, 
N. Y., he stated. 

“Even after the strike has ended,” Mr. 
Price continued, “for approximately two 
months we shall have to meet payrolls 
and buy materials out of working capital, 
because it will be at least that long be- 
fore we shall begin to collect payment for 
goods manufactured and shipped.” De- 
spite anticipated increases in sales volume 
and a backlog of orders of about $400,- 
000,000, he added, “‘it will be difficult for 
the company to maintain earnings at a 
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level near that of its normal operations in 
the past.” 


Shallcross Acquires 
Attenuator Production 


Culminating six months of cooperative 
planning and association, Shallcross 
Manufacturing Co., Collingdale, Pa., has 
acquired the manufacturing rights and 
licenses to produce Variaten attenuators, 
gain sets, and other resistance devices 
manufactured by the Cinema Engineering 
Co., Burbank, Calif. According to an an- 
nouncement by D. H. Shallcross, general 
manager of the Shallcross Manufacturing 
Co., production has already begun at the 
Collingdale plant. 

Mr. Shallcross states that Cinema 
Engineering Co. will service as field engi 
neers for Shallcross in the Southwest. 


Steber Moves to New Plant 


Larger production capacity and morg 
convenient shipping facilities are pro- 
vided by the new plant at 2701 N. Pulaski 
Road, Chicago, into which the Steber 
Manufacturing Co. has recently moved. 


First Dnieprostroi Units 
Now Being Shipped 


Among the first of the pieces of heavy 
apparatus going to Europe to rebuild 
the war damaged electrical systems is 
the 90,000-kva. hydroelectric generator 
for Russia’s Dnieprostroi Dam. This is 
the first of three designed for that project 
and these are reported as the largest in 
physical size ever built. 

The frame diameter is 421% ft. and 
the weight more than 2,250,000 lb. These 
new units have an increased rating of 16 
percent over the 77,500-kva. machines 
built by this company in 193] for the 
same project. They are also larger than 
the generators at Boulder Dam. which 
have a rating of 82,500. 

Dnieprostroi was completed in 1932 at 
a cost of $110,000,000. Although in 1941] 
the Nazis reported that the Russians 
uad destroyed the dam and equipment. 
later investigation disclosed that they 
had only short-circuited the generators 
and removed vital equipment. Actual 
destruction was carried out by the 


Germans during their retreat. 
Rebuilding of the dam started in 1944 

and it is expected that these new gen- 

erators will be producing power early in 





ASSEMBLED FOR FIT—Stator frame of the first of the Dnieprostroi units 
is shown in trial assembly at the General Electric plant in Schenectady. The 
machine was later disassembled and is now “on its way” to Russia. The rec 
tangular outlets in the top of the hood are for discharging the warm air from 


the generator into the power station 
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No electrical equipment can be any better than its insulation 














This insulating varnish 
helped shipyard elec- 
trical equipment operate 
under wartime overload. 
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...and the same varnish 
can help to keep peace- 
time industry’s electrical 
equipment on the job. 


re Pm 
———— - 


In the field of insulating varnishes the General Electric 
label stands for 45 years of experience in research and 
manufacture... large productive capacity ...expert tech- 
nical service. G-E Insulating Varnishes, which were sup- 
plied in millions of gallons for the toughest war uses, now 
are available to all industry. You can count on uniformity 
of product in every shipment because of strict G-E Quality 
Control in every manufacturing operation. For full details 
consult your local General Electric Merchandise Distribu- 
tor. Or write direct to Section RIMA-5613, Resins and 
Insulation Materials Division, Chemical Department, 
General Electric Company, Schenectady 5, New York. 


OFFERS A COMPLETE LINE OF INSULATING MATERIALS 
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1947. The major parts of the first of the 
three are now being shipped and con- 
stitute components of the machine which 
will produce the first power at the dam. 


Square D Splits Stock ; 
Company Prospects Bright 


Stockholders of Square D Co. at the 
last annual meeting approved the split- 
ting of the company’s common stock three 
shares for one for a total of 1,377,480 
shares outstanding, and authorized a to- 
tal of 2,000,000 shares of common stock, 
the balance of which will be maintained 
in the treasury for use if expansion of the 
company is deemed warranted at a future 
date. 

The split-up was recommended by the 
directors inasmuch as they felt it would 
result in a broadening of the ownership 
of the company, and to adjust the com- 
pany’s capital so that it would be com- 
mensurate with Square D’s size, volume 
of business, the value of its permanent 
assets and the amount of its working cap- 
ital. 

Although the company faces many 
problems, the long range outlook indi- 
cates favorable operation for the predic- 
table future, F. W. Magin, president re- 
ported. 

“Square D’s electrical control and dis- 
tribution equipment volume,” he said, “is 
holding up extraordinarily well and the 
company now has a backlog of orders 
which is the largest in its history. Allow- 
ing for the possible inflation caused by 
over-ordering by customers, our backlog 
still is sufficient to insure satisfactory op- 
eration of our electrical divisions for some 
time, and other new business is develop- 
ing constantly.” * 

Square D’s Kollsman Division, which 
develops and manufactures a_yariety of 
types of aviation, navigation, and aero- 
logical instruments, has weathered the 
changeover from strictly war production 
to peace-time manufacture and its pros- 
pects are bright, Mr. Magin said. 


New Operational Set-Up 


Announcement has been made by the 
American Transformer Co.. Newark, N. 
J., of a new operational plan and person- 
ne] appointments, designed to streamline 
the manufacture and merchandising of 
its products. 

The three essential product line sec- 
tions operate under the following super- 
vision: Electronics and aircraft products, 
John F. Harris; power distribution and 
liquid-filled transformers, Walter Hoehn, 
and specialty air-insulated transformers 
and transtats. Theodore W. Stauber. 
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Any Electrical Promotion 
Helps All, States MacDonald 


Each Benefits by Action of the 
Other in Advancing Electrical Living— 
Analyzes Market Breakdown 


All phases of the electrical industry 
benefit by the promotion and growth of 
any individual section or division, stated 
N. J. MacDonald, Thomas & Betts vice- 
president and chairman of the general 
sales promotioh committee of the National 
Electrical Manufacturers Association, at 
the National Electrical Wholesalers Con- 
vention held recently in Chicago. In fact, 
he continued, it behooves the electrical 
manufacturer, wholesaler and retailer to 
cooperate with the utility in promoting 
electrical living. 

The industry is interdependent, he 
pointed out, and continued, “I can give 
you a typical illustration of the practical 
working of electrical interdependence. 
It is estimated that when an electric range 
is sold, an electrical billing of $186 is 
made. The range manufacturer gets $71 
for his range and $115 goes to others in 
the electrical industry. With an expected 
sale of at least one million ranges a year. 
a volume of $186,000,000 for our indus- 
try results. Here is about how it breaks 
down, and note how it cuts right across 
practically all branches of the industry, 
the manufacturer, the’ utility, the whole- 
saler, the dealer and the contractor: 


Generation of Electricity. . $40.000,000 


Transmission and Switching. 10,000.000 
Substation .. y 21,000,000 
Primary Feeders .......... 3,000,000 
Secondary Distribution..... 24,500,000 
Service Entrances ......... 7,500,000 
Material Purchased to Build 

Ranges .. 9.000.000 


Sale of Ranges. . 71.000,000 


$186,000,000 


“And, that’s only part of the story. Out 
of the $71,000,000 that the manufacturer 
of the ranges gets, he buys from other 
members of the electrical industry, in or- 
der to build the one million ranges: 


Incandescent Lamps.. $4,800,000 
Lamp Sockets... 5,600,000 
Fluorescent Lamps. . 400,000 
Fluorescent Starters ; 

and Ballast...... 400,000 
Switches of all types. . 6.800.000 
Fuses hiseednden 1,350,000 
Fuse Blocks ...... 1,350,000 


Porcelain Blocks iad 


Insulators 2,000,000 Ibs 
Timers 750,000 
Thermostats 1,000,000 
Wire Terminals ...... 4,000,000 
Locknuts 6,000,000 


Copper and Lead Wires 125,000,000 ft. 


And many others, not to mention millions 
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of pounds of stainless steel, aluminum, 
copper alloys, nickel and chrome alloys, 
silver contacts, magnesium oxides, porce- 
lain frets, etc. I don’t know how much 
electrical equipment and apparatus is 
required to support that consumption, 
but I do know that it’s plenty. 

“This analysis of the business gener- 
ated for all branches of the industry 
through the sale of electric ranges is sim- 
ply typical of many similar stories we 
will use to support and illustrate the 
Electrical Interdependence idea.” 

He then charged each segment with do- 
ing its duty in promoting this idea and 
concluded, “I believe that the Declaration 
of Electrical Interdependence points to 
the solution of our industry problem. If 
each one of us in every branch of the in- 
dustry puts it to work now, we'll begin to 
build an almost endless highway of de- 
mand for electrical living. And in my 
opinion, the Electrical Wholesalers, rep- 
resenting the most economical means of 
mass distribution yet developed, are right 
out in front in this program.” 


‘ilm Shows Welding 


Advances by Animation 


Preview of General Electric Co.’s new 
ali-color, sound movie, “This Is Resistance 
Welding.” was shown in the General Elec- 
tric Building in New York recently. The 
movie is part of the company’s “More 
Power to America” program. 

The film emphasizes the important role 
resistance welding is playing in Amer- 
ica’s production. There is a detailed ex- 
planation. in non-technical terms, of the 
eperating principles of resistance weld- 
ing. Animated drawings and close-ups are 
included. 

The four principal types of resistance 
welding—spot, seam, projection, and flash 
welding—are shown in interesting detail, 
and the film reveals how quantity pro- 
duction is made possible by the efficiency 
of modern resistance welding machines 
with their accurate controls. 

The film requires about 30 minutes 
to run and is available for loan without 
charge to interested groups. 


Electric Industry to Join 
All-Industry Conference 


All branches of the electrical industry 
in the Cleveland area are indicating their 
interest in joining in the All-Industry 
conference which the Electrical League of 
Cleveland is sponsoring June 5 in the 
Hotel Statler. 

The meeting, first of its kind this yea! 
will deal with future sales training pro 
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AND NOW it’s photographic material 


that’s being reproduced .. . in the same 
OZALID machine, in exactly the same 
manner. 


You see the operator feeding the 
“MASTER” and a sheet of Ozalid sensi- 
tized material into the machine. That’s 
all that has to be done. 

In just twelve seconds a beautiful 
positive copy will be delivered — dry, 
ready for immediate use--like the prints 





Want form letters that look like 
original typing ? 


Your customers and prospects won’t know 
the difference, and you'll cut time and 
labor costs to a fraction. 

Just have the original typing done on a 
translucent letterhead and make Ozalid 
Rapid Black prints directly from it. On 
these, fill in the headings and references 
with the same make of typewriter used to 
Prepare original. 


ELECTRICAL WORLD e May II, 


* de tijo- 
INEERING DRAWINGS 


on the feedboard. 


It’s the same quick, simple routine 
when you're reproducing engineering 
drawings, office forms, or typed reports. 
And, in addition, there’s this important 
advantage, realized only with OZALID: 


You can select any one of ten differ- 
ent types of Ozalid material... and re- 
produce the lines or images of your 
original in the color you prefer — black, 
blue, red, or sepia... and on the base 





Want transparent overlays in 
different colors? 


Artists labored for days to do what can 
now be done in minutes. 


Instead of applying inks or paints to 
nonabsorbent surfaces, you simply draw 
individual details in pen or pencil on sepa- 
rate sheets of translucent paper... and re- 
produce each on an Ozachrome film of the 
desired color. The job is finished by merely 
overlaying the Ozachromes in register. 
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you prefer — paper, cloth, foil, or film. 


Thus, you can always match the print 
to the job at hand! 


For example, in reproducing contin- 
uous-tone photographic subjects, you'll 
probably use OZALID DRYPHOTO, which 
gives you lustrous prints with all the 
tonal values present in the original. Just 
the thing for unique advertising dis- 
plays or dramatic presentation of your 
products in sales catalogs. 


Available now are OZALID MACHINES for 
large, medium, and occasional print pro- 
duction requirements. 


Whichever model you choose, you have 
the same versatility. 


Learn the complete story 
...and see samples of 
the ten types of Ozalid 
prints you will be able to 
make. Write today for 
free booklet No. 96. 


OZALID 


Division of 
GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, NEW YORK 





Ozalid in Canada 
Hughes Owens Co., Ltd., Montreal 
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grams, the prophesied $23,000,000 elec- 
trical market, and ways in which the 
Cleveland Electric Illuminating Co. and 
the Electrical League will cooperate with 
dealers, distributors and manufacturers 
to develop it. 


Manufacturers Issue 
Earnings Reporis 


Electrical manufacturing companies 
which have recently issued statements of 
earnings covering 1945 operations are 
the following: 


AnaconpnA Wire & Capie—Net profit, 
$646,324, equal to $1.53 a share, compared 
with $1,225,282, or $2.90 a share in 1944. 

Bripceport Brass—Net profit, $810,081, 
equal to 75 cents a common share on net 
sales of $53,162,258, compared with $1,246,- 
352 or $1.21 a share on sales of $63,038,679 
the year before. 

Hatt (C. M.) Lamp—Net profit, $115,- 
701, equal to 65 cents a share, compared with 
$128,265, or 72 cents a share, for 1944 after 
deducting $7,812 additional provision for 
renegotiation for 1943 and $225,000 reserve 
for renegotiation for 1944. A _ refund of 
$235,000 was agreed upon in final settle- 
ment of renegotiation for 1944, which ex- 
ceeded by $10,000 the provision made for 
that year. 

CANADIAN WeEsTINGHOUSE—Net inceme, in 
Canadian currency, $1,541,155, equal to $2.69 
a capital share, compared with $1,495,141, 
or $2.74 a share in 1944. 

NATIONAL Batrery-—Nine months to Janu- 
ary 31, consolidated net income, $690,000 
after charges and taxes, equal to $2.06 a 
share on the capital stock outstanding, com- 
pared with $630,000, or $1.88 a share, in the 
nine months ended on January 31, 1945. 

NaTIONnAL Pore & TreatiINGc—For 1945, net 
income $49,591, against $75,062 in 1944. 


Reuland Small Motor 
Division Sold to Rheem 


Rheem Mfg. Co. has purchased the 
small motors division of Reuland Electric 
Co. Howard Reuland stated that for the 
present his company would devote its en- 
tire facilities to the production of 1-hp. 
and over sizes. 


Opens Technical Section 


International Nickel Co., Inc., has an- 
nounced the opening of the Empire State 
Technical Section of its Development and 
Research Division, located in the Genes- 
see Valley Trust Building. Exchange and 
Broad Sts.. Rochester 4, N. Y. It will fur- 
nish technical information and assistance 
to industry in the State of New York. 
excluding New York City, the Albany 
area and the Hudson River Valley. Gil- 
bert L. Cox, metallurgical and chemical 
engineer, will be in charge. He has been 
associated with International Nickel 
since 1931. 
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FIELD REPORTS ON BUSINESS 





Lighting sales are extremely active, considerable modernizing of street lighting being 


done in many areas. 
supplies are scarce. 


CHICAGO 


Electrical wholesalers are marking time, 
with an extreme scarcity of supplies per- 
sisting despite upward adjustment of prices 
of wiring and conduit. Strikes in coal and 
copper have nullified any benefit which might 
have been expected from the price revision— 
estimated at 13 percent. The most critical 
situation is that in copper. 

Speakers at the International Lighting Ex- 
position here predict more than $1,000,000,- 
000 will be spent for new store and office 
lighting equipment in the next five years, 
involving the greatest store modernization 
program ever seen, and an unprecedented 
increase in the rate of opening of new stores. 

Allied Control Co., manufacturers of elec- 
trical fittings, has purchased the structure 
built for it during the war by DPC. Radionic 
Control, Inc., has moved to West Chicago to 
secure larger quarters. Consumers Power 
Co., Muskegon, Mich., plans a huge steam- 
electric plant in 1947, Preliminary plans call 
for a 120,000-kw. capacity plant. 

Industrial building in the Chicago area is 
at a low ebb, while at the same time plant 
space is scarcer than at any time in his- 
tory. There is an estimated backlog of 
$400,000,000 in industrial building, including 
equipment, despite the fact that the govern- 
ment spent $1,200,000,000 for new plants in 
the 1940-45 period. 


NEW ENGLAND 

Cambridge Electric Light Co. plans to 
build a new 18,000-kw., high-pressure steam 
and electric plant for power and industrial 
heating service in the eastern section of 
Cambridge. Central Vermont Public Serv- 
ice Corp. has contracted to supply 173.5 
hp. in service to the L. W. Webster Co. 
sawmill at Randolph, Vt. This company has 
completed a 2.5-mile rural line between 
Rochester and Stockbridge, 17 miles of such 
lines in Northfield, and has received four 
carloads of poles and a carload of wire in 
connection with building two miles of 44-kv. 
transmission and some rural construction in 
the Windsor division. 

Lighting sales are very active in Massa- 
chusetts. Braves Field, Boston, has been 
equipped with new lighting for night ball 
playing; the installation consists of 768 
1.500-watt floodlights mounted on eight poles 
which give 290 foot-candles on the infield, 
and 175 foot-candles on the outfield. Plans 
for equipping Fenway Park with similar 
lighting are under consideration. Plans have 
heen approved for street lighting on Sea 
St.. Quincey, Mags., consisting of 125 lamps 
rated from 6.000 to 10.000 lumens. 

Pullman Standard Car Co., Worcester, 
Mass. has received an order for 100 air- 
conditioned trolleys for Atlanta, Ga., deliv- 
eries to commence about June 15. According 
to an announcement by William Leavitt 
Stoddard, New England Industrial Develop- 
ment Corp. president, contracts totaling more 
than $1,000.000 for oil-burning apparatus, 
telephone parts, and copper products have 
heen placed with a company that is plan- 
ning a Massachusetts location in which to 


Despite upward adjustment of prices of wiring and conduit, 
The most critical situation is in copper. 


operate; in addition $10,000,000 worth of 
electronic apparatus has been contracted to 
New York companies by this new company. 


PACIFIC COAST 


Though crippled by strikes in such eastern 
factories as Westinghouse and Bryant and 
with General Electric and other recently re- 
stored locations still far from normal out- 
put, Pacific Coast electrical wholesaling 
business was nevertheless good in April, 
averaging 10 percent above last year. 

Bids for material required by many west- 
ern projects such as Colorado-Big Thomp- 
son, Kendrick-Seminoe in Wyoming, and 
Davis Dam, downstream from Boulder, ship- 
ments for which latter will clear through 
Kingman, Ariz., will be received from May 
10 to 24 after having been several times 
postponed. Outstanding items are for five 
62,200-hp. turbines for Davis and one 165,- 
000-hp. turbine for Coulee Dam. 

General Electric was awarded five 800- 
amp., 196-kv. circuit breakers and five 1,200- 
amp. disconnects for the Shasta and Keswick 
power houses of California Central Valley 
project which with arresters and instruments 
totaled $221,194. The Bonneville System is 
also very active, recent preliminary awards 
having covered $136,070 for clearing the 
Chehalis-Olympia 30-mile, 230-kv. right-of- 
way and $69,932 for the 115-kv. Albany- 
Toledo sector. Pelton Water Wheel bid 
$1,049,325 for six Grand Coulee pumps. 

A survey has recommended nearly 300 in- 
tersections equipped with electrical traffic sig- 
nals gradually replacing those already in- 
stalled. Pacific Gas & Electric Co.’s new 
substation at 8th and Mission together with 
two similar installations to serve the homes 
and new industries of the equally crowded 
East Bay will cost more than $11,000,000. 


NEW YORK 


Electrical manufacturers, wholesalers and 
retailers are increasing their field sales forces 
in the New York area and getting ready to 
go after business. Manufacturers increased 
sales forces 1.4 percent during the last 
month, electrical wholesalers expanded their 
sales forces more than any other wholesale 
group and the retailers are signing up re 
turning servicemen and other salesmen who 
have had previous experience. 

Traffic appliances and electric ranges are 
beginning to appear in increased numbers 
and several concerns state that these will 
be moving at pre-war levels by the end of 
the year if the labor situation eases. Whole- 
salers and retailers are most anxious about 
refrigerators and the greater percentage stale 
that these should appear in time for Christ- 
mas gifts. 

Shortages are still plaguing the trade, but 
ballasts and sockets have eased somewhat. 
There is no stock available, but the items 
have begun to appear in the market again. 
Wire is beginning to become increasingly 
short because of the strikes. Pole line hard- 
ware poles are reported to be increasing!y 
tighter because of the steel and creosote 
famine. 
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WHAT FIRE-KILLER 


squeezes through the tightest sp 
to smother “can’t-be-reached” bl 





It’s carbon dioxide, of course! 


Quick-Reading Facts Carbon dioxide swifls a r yund ‘obstructions Kas 
About Kidde Trailers penetrates through cramp: paces ... to reach, 
and kill, the most inaccessible fires. 











Q.What equipment does a Kidde 
Trailer aa Take underground cable blazes, for example. 


A. Kidde Trailers are built to specifica- Bring a Kidde Trailer Unit to the scene. Shoot 
tion. A typical unit carries hose reel 


ote ib qunib saan enlins the carbon dioxide down the nearest manhole. 
dioxide; two 15-pound Kidde port- The gas quickly works its way through the 
able carbon dioxide extinguishers; 

tun. Siddie water. entmadiiion. underground ducts to stamp out the fire at the 


Q.What motive power is needed for point of “oe: 


a Kidde Trailer? And ... . the dry, inert gas cannot damage cable 


A. A light truck, jeep, or even a pas- insulation, cause short circuits, or corrode metal. 
senger car will pull the Trailer. 


The Kidde line includes equipment for the fast, 


Q. What power source is needed to . , di : 
discharge the carbon dioxide? effective extinguishing of fires in any type of 


A. None! it is discharged entirely by electrical equipment. Ask a Kidde representa- 


its own stored energy—no pumps or tive for full details. 
other equipment needed. 





Walter Kidde & Company, Inc. 
530 Main Street « Belleville 9, New Jersey 


(—__ Bema 
The word “Kidde” ond the Kidde seal are trade-marks of Woljer Kidde & Company, Inc. 
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ve your crews the 


Protection 


of this 


STURDE 
Guarded 
Pike Pole 





















ji) The patented, automatic shield 
on this SturdE pike pole is a 
safety feature for your men—an 
economy feature for you. The 
seamless steel tube slides down 
to protect the point when not 
in use, guards it against damage 
and prevents accidents to crews. 
When action starts, the guard 
slides back, and Jocks to rein- 
force the ferrule and give added 
strength. 

The 8% in. spike is forged from 
high grade steel, heat treated 
and tempered for hard service, 
and can be easily repointed. 
The fir handles are sanded and 
lacquered, and come in five 
lengths, 12 to 20 feet. 

Here’s a sturdy, long-life tool 
with a safety feature that adds 
extra value. Manufactured by 
The American Fork and Hoe 
Company, Cleveland, Ohio, 
Makers of True Temper Prod- 
ucts. 


sTURDF TOOLS 
@ True TEMPER 


Prooucr 











Exclusive SturdE feature — 
Automatically released tubu- 
lar shield is easy to operate, 
locks into place and rein- 
forces head when pole is in 
use. Slips down to protect 
point for carrying and storing. 


Distributed by 
JOSLYN MFG. & SUPPLY COMPANY 
20 North Wacker Drive © Chicago, Illinois 


Branches and Warehouses with Complete 
Stocks in Principal Cities of the United States 
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SALES 
OPPORTUNITIES 





Minnesota—American Crystal Sugar Co., 
Boston Bldg., Denver, Colo., has made ap- 
plication to CPA, federal agency, for per- 
mission to proceed with erection of proposed 
new beet sugar mill near Moorhead. It will 
comprise a number of one and multi-story 
buildings, with machinery for processing 
and other service, and electrical equipment 
for large capacity. A power plant will be 
built. Entire project is reported to cost 
close to $4,000,000. Completion is scheduled 
early in fall of 1947. 


TENNESSEE—Town Council, Lebanon, will 
receive bids until May 29 for new outdoor- 
type switching station, and extensions and 
improvements in electrical distribution sys- 
tem, as per plans and specifications on file. 
William M. Wilson, Shelbyville, is consult- 


ing engineer. 


OreEcon—Bureau of Reclamation, Denver, 
Colo., will receive bids until May 24 for four 
motor-driven pumping units, with control 
equipment, etc., for installation in Adams 
pumping station, main division, Klamath 
project, Oregon-California. Equipment will 
be installed by government (Specifications 
1285). 


PENNSYLVANIA—Pittsburgh Crucible Divi- 
sion of Crucible Steel Co. of America, Inc., 
Oliver Bldg., Pittsburgh, has authorized large 
expansion program at mill at Midland, com- 
prising new bar mill, furnaces and other 
units. Cost reported about $6,000,000. Work 
will be placed under way soon. 


CALIFORNIA—Hynes-Clearwater Ornamen- 
tal Lighting District, Hynes, plans installa- 
tion of new ornamental street-lighting sys- 
tem on Paramount Blvd., in vicinity of 


Hynes. Cost estimated about $80,000. 


CALIFoRNIA—Bureau of Reclamation, Den- 
ver, Colo., will receive bids until May 
24 for three 16-ft. by 17-ft. 3-in. radial gates, 
with 5-in. dia. rollers, pin bearings, etc.; 
three 15,000 radial gate hoists, with motors, 
limit switches, reduction gears and acces- 
sories for Little Dry Creek siphon, Friant- 
Kern Canal. Also, for two similar size 
radial gates with 5-in. dia. rollers, pin bear- 
ings, etc.; and two 15,000-lb. radial gate 
hoists, with motors, limit switches, reduc- 
tion gears and accessories for Little Dry 
Creek wasteway, Friant-Kern Canal. All 
equipment will be installed by government 
(Specifications 1311). 


Ittinois—Electro-Motive Corp., Division 
of General Motors Corp., La Grange, diesel 
locomotives and parts, has plans maturing 
for superstructure for new  steam-electric 
generating station for works service, on site 
at Brookfield, near La Grange, and will take 
bids on general erection contract at early 
date. Cost reported close to $2,000,000, with 
equipment. Schmidt, Garden & Erikson, 104 
South Michigan Ave., Chicago, are archi- 
tects. 


InpIANA—Inland Steel Co., Inc., 38 South 
Dearborn St., Chicago, Ill., has authorized 
expansion at mill at East Chicago, compris- 
ing number of new units for increased out- 
put of cold-rolled steel strip and other 


ee ces 
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It's YOUR future— 


Make the most of it! 
Start now to earn 


the bigger pay 
electrical repair 





Was there ever such an opportunity to get 
started in electrical maintenance and repair 
—and at top-notch wages? Are you ready 
—with experience and ability—to cash in 
on it? Others are getting just the sort of 
background needed—quick! practical!—to 
handle the great variety of electrical main- 
tenance and repair work TODAY—from 
this well-known electrical library. You can 
too! 


Electrical Maintenance 
and Repair Library 


5 volumes, 2042 pages, 1721 illustrations 


Gives you the “know-how” to tackle any 
wiring or motor job. Five books show you 
HOW—to install all types of motor and 
generator units—to inspect and repair motor 
starters and generators—to diagnose motor 
and generator troubles—to figure new wind- 
ings for old cores, DC and AC windings— 
to test armature windings, test induction 
motors, etc., etc. The new book is full of 
trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 


Includes trouble-shooting book 


Now in addition te four well-known practics! books en all 
details of testing, eomnecting, rewinding, installing and 
maintaining electrical machinery, the Library include 
Stafford’s Troubles of Blectrical Bquipment, a handy book 
giving helpful maintenance information, special trouble 
shooting charts, explanations of symptoms and cause of 
machinery apecific remedies, etc. This 
library gives you the ability to handle bigger jobs with 
surety of results, 


10 DAYS’ EXAMINATION 
Easy Monthly payments 


We want you to examine this Library for 10 days. ™ 
you don’t want them at the end of that time, there's 
obligation to keep them. On the other hand if you Geside 
you want the help these books can give, start the anal 
monthly payments then, and in a short time the books are 
yours, right while you have been using them. Send the 
coupon today. 

SURSSR EE SEER ER seeee EEE SUE EE AEE SEE EE SESS EeERRSSSSEEe® 


EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 

330 W. 42nd St., New York 18, N. Y. 

Send me Electrical Maintenance and Repair Library, 5 
volumes, for 10 days’ examination. If I find the books 
satisfactory, I will send you $1.00 in 10 days, and $2. 
a month until $15.00 has been paid. Otherwise I will 
return the books postpaid. 


City and State... cc cccccccccccccccccccccsccccsscsesss® 
COMDBRY co cccrvcccercccccccccsssesegccesssneneceosere® 


Position w. 5-11-46 
For Canadian prices write Embassy Book C0., 
12 Richmond St. E., Toronto 1 
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SALT TABLETS 
and DISPENSERS 


Maintained close to the drinking water 
supply they provide a convenient and 
sanitary means of supplying your work- 
ers with Salt Tablets during the hot 
Summer months. 
Replaces the salt lost thru perspira- 
tion, prevents heat sickness and sus- 


tains normal energy. Time proven 
and recognized by all industries. 


PRACTICAL FOR 
INDOOR and OUTDOOR USE 


Furnished complete with mounting 
bracket for wall installation, on tool 
trucks, trailers and other locations. 


WRITE FOR 
BULLETIN EW-56 
ROY aT ais all Industnier 


eee 


2808 N. FOURTH STREET - PHILADELPHIA 33, PA. 


Handles Heavy Reels Quickly 
... Safely . . . Economically 


Saves time and money in the plant, 
warehouse or on the job. 
Roll-A-Reel is the ideal way to 
reel or unreel wire, cable, or rope 
and does an easier, better job in 
every way. 


ST 


In two sizes... 2000 Ibs. capac- 
ity —$37.50 and 4000 Ibs. capac- 
ity — $75.00 F.O.B. Cincinnati. 


Send for descriptive pamphlet. 


Serer: 


specialties. Machinery and electrical equip- 
ment will be installed to provide advance 
of about 40,000 tons per month. Project 
will include expansion in power plant, trans- 
former stations and other electrical facili- 
ties, and is estimated to cost approximately 
$12,000,000. Program will require 12 to 
18 months for completion. 


TENNESSEE—City Council, Clarksville, has 
plans under way for extensions and improve- 
ments in street-lighting system in downtown 
district, including number of new units. 
Cost reported close to $100,000. J. T. Cun- 
ningham is city engineer, in charge. 


MontTaNna—Bureau of Reclamation, Den- 
ver, Colo., will receive bids until May 24 
for one 10-ton, motor-operated traveling crane 
for installation in warehouse at government 
camp at Hungry Horse dam, Hungry Horse 
project, Mont.; also, for one 10-ton similar 
motor-operated crane for government camp at 
Boysen dam, Boysen unit, Wyo., Missouri 
Basin project; and for one 15-ton, motor- 


| operated traveling crane for warehouse at 


government camp at Davis dam, Davis Dam 
project, Ariz. ‘Cranes will be installed by 
government (Specifications 1305). 


WaASHINGTON—Weyerhaeuser Timber Co., 
Longview, has made application to CPA, 
federal agency, for authority to proceed with 
construction of proposed new sulphate pulp 
mill, comprising several large multi-story 
buildings, with machinery and electrical 
equipment for annual rating of about 70,000 
tons. Also for improvements and changes 
in existing pulp mill for conversion from 
lime base to magnesium base process. En- 
tire project will require more than 12 
months for completion and is reported to 
cost close to $7,000,000. Otto C. Schoen- 
werk, 3240 North Lake Shore Dr., Chicago, 


Ill., is consulting engineer. 


Texas—Water, Light and Power Depart- 
ment, Municipal Bldg., Austin, plans expan- 
sion and improvements in municipal steam- 
electric generation station, with installation 
of additional equipment. Also will make ex- 
tensions and betterments in electrical dis- 
tribution system. Cost estimated about $770.- 
000. Proposed to arrange bond issue. 


South Caro_tina—Greenwood County 
Electric Power Commission, Greenwood, will 
have plans prepared by George Hill, Well- 
ford, consulting engineer, for proposed new 
steam-electric generating station, recently 
projected, to supplement present power sup- 
ply from Buzzard Roost hydroelectric power 
and auxiliary steam station. Cost estimated 
about $1.000,000, with switchyard and con- 
necting transmission lines. 


CattrorniA—Bureau of Reclamation, Den- 
ver, Colo., will receive bids until May 
30 for one operating unit with control equip- 
ment for 72 by 93-in. horizontal jet pump for 
fish trap, Keswick dam, Central Valley proj- 
ect, Calif. Equipment will be installed by 
government (Specifications 1317). 


Onto—Department of Public Service, 
Troy, John F. Porter, director, plans early 
call for bids for new municipal steam-elec- 
tric generating plant to replace present 
station. Cost estimated about $2,300.000. 
William C. Kammerer & Associates, 1900 
Euclid Ave., Cleveland, are consulting engi- 
neers. 


NepraSkKA—Consumers Public Power Dis- 
trict, Columbus, plans early construction of 
new transmission lines from Central City 
to Fullerton, Humphrey and vicinity, totaling 
about 35 miles, in all. 
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MATTHEWS 
UNICLAMP 
CONNECTORS 


Made for use on copper or alumi- 
num wires from 2/0 to 1000 MCM 
inclusive. They will connect two 
wires of their rated size or one wire 
of their rated size with one or more 
smaller tap-off wires down to No. 8 
solid. They have many advantages 
over the larger sizes of connectors 
of the split bolt and other designs 
as they provide greater pressure 
between wires, hence greater hold- 
ing power, are less costly, are eas- 
ier to install and the assembled 
design is such that parts cannot 
become separated. 


Fit on conductor as 
shown. Position top 
member and par- 
tially thread in 
free bolt. 


Insert tap wire 
and equally 
draw up both 
bolts. 


Write for Bulletin 206 


W.N. MATTHEWS CORP. 
3722 FOREST PARK BLVD. 
3 ee) ] ae: on 





WITH THE MEN WHO KNOW 








They're first choice of men who know—Engineers, 
Buyers, Jobbers, because they’ve proved to be the most 
durable connector made. That's because they’re 

the only complete line of connectors made of DURONZE 
— the alloy that’s 75% stronger than hard copper 

or commercial bronze. Hence, BLACKBURN Hi-Strength 
Connectors will not distort, are trouble-free on the conveniently- 
line, and may be used over and over. They cut mainten- Over 100 bbers’ stocks 
ance costs! It pays to use a QUALITY Product! Located J° 


enable Jasper Blackburn 





PRODUCTS CORP. 


CONNECTORS ; : nee re re _— Sts, 


GE FENCE 


© AMERICA’S FIRST WIRE FENCE eo 











@ When you choose protection for your property, buy the fence that is best suited to your 
individual needs. You can have a long-lasting Page Chain Link Fence in a choice of four 
superior metals, one of which will be best for you: 1. Corrosion-resisting Page Aluminum. 
2. Page Copper-Bearing Steel, heavily galvanized. 3. Page-Allegheny Stainless Steel, 
immune to rust. 4. Page-Armco Ingot Iron, purest commercial ferrous metal. And you can 
have your fence erected by a nearby fence engineering firm which is long-experienced 
and reliable. Write to any office listed below for illustrated information. 


For name of nearest member firm, write to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, 
Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, Pittsburgh, New York or San Francisco 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE - BRIDGEPORT, CONN. 





REA Allots $13,779,550 
for Rural Projects 


The Rural Electrification Administra- 
tion has recently approved allotments to- 
taling $13,787,550 to 46 co-ops. 

Nine of these loans, totaling $3,694,- 
500, were to make possible area coverage 
iural electrification through purchase and 
rehabilitation of the facilities of the East- 
ern Minnesota Power Corp. and construc- 
tion of new lines around the nucleus of 
the acquired system. A reorganization 
plan involving the Eastern Minnesota 
Power Corp., which is a subsidiary of the 
Manufacturers Trust Co. of New York 
City, is now on file with SEC. The ap- 
provals in connection with this purchase 
are as follows: 


Minnesota—P.I.C.K. Cooperative Electric 
Assn., Braham, $1,737,000; Rural Coopera- 
tive Power Assn., Maple Lake, $1,151,500; 
North Pine Electric Cooperative, Inc., Fin- 
layson, $215,000; Anoka County Light & 
Power Assn., Anoka, $202,000; Mille Lacs 
Region Cooperative Power & Light Assn., 
Aitkin, $150,000; Minnesota Valley Electric 
Cooperative, Jordan, $115,000; McLeod Co- 
operative Power Assn., Glencoe, $55,000; 
Blue Earth- Nicollet Cooperative Electric 
Assn., Mankato, $52,000; Brown County Elec- 
trical Assn., Sleepy Eye, $17,000. 

The other allotments, which will be 
used to provide electric service to farms 
and other rural establishments, include 
the following: 2 

ALABAMA—Pea River Electric Cooperative, 
Clayton, $400,000; Cherokee Electric Coop- 
erative, Centre, $350,000. 

ArRKANSAS—Carroll Electric Cooperative 
Corp., Berryville, $620,000; Petit Jean Elec- 
tric Cooperative Corp., Clinton, $230,000. 

Georcia—Irwin County Electric Member- 
ship Corp., Ocilla, $465,000. 

Inpt1aNA—Dubois Rural Electric Coopera- 
tive, Inc., Jasper, $65,000; Whitely County 
Rural Electric Membership Corp., Columbia 
City, $65,000; Jasper County Rural Electric 
Membership Corp., Rensselaer, $40,000. 

MinnEsota—Fidelity Gas Co., a subsidiary 
of Montana-Dakota Utilities Co. of Minneapo- 
lis, $612,500, to make low-cost public power 
available to 18 REA-financed distribution co- 
ops (13 in North Dakota, 3 in South Dakota, 
and 2 in Montana). This loan is to be used 
exclusively for construction of transmission 
facilities. Wild Rice Electric Cooperative, 
Inc., Mahnemen, $360,000; Stearns Coopera- 
tive Electric Assn., Melrose, $325,000; Nobles 
Cooperative Electric Co., Worthington, $315,- 
000. 

MississippI—Pearl River Valley Electric 
Power Assn., Columbia, $596,000; Magnolia 
Electric Power Assn., McComb, $510,000. 

Missourt—Barton County Electric Coop- 
erative, Lamar, $79,000. 

MontTana—Valley County Electric Coop- 
erative, Inc., Glasgow, $275,000. 

NesrasKA—Loup Valley Rural Electric 
Membership*Assn., Ord, $389,000; Southern 
Nebraska Rural Public Power District, 
Grand Island, $360,000; Norris Rural Public 
Power District, Lincoln, $325,000. 

Nortu Carotina—Central Electric Mem- 
bership Corp., Sanford, $50,000. 

Nortu DAKkota—Tri-County Electric Co- 
operative, Inc., Carrington, $660,000. 

Oxn1o—Morrow Rural Electric Coopera- 
tive, Inc., Mount Gilead, $50,000. 

Oxtanoma—FEast Central Oklahoma Elec- 
tric Cooperative, Inc., Okmulgee, $352,000; 
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TOOLS... 


TREE TRIMMERS 
POLE SAWS 
BRUSH CUTTERS 
CABLE CUTTERS 


JOINTED TEST- 
PIKE POLES 


——— 


ace eer 


A line of tools designed 
for linemen’s use that 
are standard equipment 
with the world’s largest 
Utility Companies. 


and prices of 


this labor saving 


" SEYMOUR SMITH & SON, Inc. 
901B OAKVILLE, CONNECTICUT 













Because they’re safer, 
always use 


CROSBY) 
CLIPS 


Specify Crosby Clips— it’s 
your best choice, and they’re 
available through dealers 
everywhere. A product of the 
American Hoist & Der- 
rick Company, St. 
Paul 1, Minnesota. 








Galvanized Drop 
Forged Steel 


Cotton Electric Cooperative, Walters, $290,- 
000 


SoutH Caro.tina—Little River Electric Co- 
operative, Inc., Abbeville, $206,550; Black 
River Electric Cooperative,- Inc., Sumter, 
$177,000. 

South Daxota—McCook Electric Assn., 
Inc., Salem, $300,000. 

TENNESSEE—Caney Fork Electric Coopera- 
tive, Inc., McMinnville, $250,000. 

Texas—South Plains Electric Cooperative, 
Inc., Lubbock, $293,000; Dewitt County 
Electric Cooperative, Inc., Cuero, $240,000; 
Concho Valley Electric Cooperative, Inc., 
San Angelo, $160,000; Guadalupe Valley 
Electric Cooperative, Inc., Cost, $25,000. 

Vircinta— BARC Electric Cooperative, 
Millboro, $250,000. 

Wisconsin—Chippewa Valley Electric Co- 
operative, Cornell, $150,000; Polk-Burnett 
Electric Cooperative, Centuria, $105,000; 
Crawford Electric Cooperative, Gays Mills, 
$67,000. 

Wyominc—Riverton Valley Electric Assn., 
Inc., Riverton, $86,000. 


Recent Rate Changes 


Potomac Epison Co. has been ordered by 
the Maryland Public Service Commission to 
reduce its electric rates $394,000 annually 
to its Maryland customers. Annual savings 
to all of the company’s customers, including 
a $121,000 reduction in charges made for en- 
ergy supplied to affiliated distributing com- 
panies which provide service outside the state, 
were estimated at $515,000. The reduced 
charges under revised schedules of rates will 
be applied to all consumption billed after 
May 1. 


OxvanHoma Gas & Exectric Co. has added 
new power rate cuts to the reduction an- 
nounced in March, trimming $767,968 from 
the bills of its customers. Residents of 200 
cities are affected. Reductions will become 
effective on bills rendered after July 1, 1946. 
Of the total reductions, $567,444 will be 
shared by residential, commercial and rural 
customers. The remainder, approximately 
$200,000, announced last month, applies to 
municipalities for street lighting, water pump- 
ing, and public buildings. The new cuts will 
mean savings of $110,888 annually to residen- 
tial customers in Oklahoma City and $43,949 
to commercial users, George A. Davis, Okla- 
homa Gas & Electric president, said. Under 
this plan, the new residential rate will be 18 
kw.-hr. for $1; the next 22 kw.-hr. at 3} cents 
each; and the next 100 kw.-hr. at 3 cents, 
with all additional energy used at 2 cents 
per kilowatt-hour. : 


Arizona Power Co. has been ordered by 
the State Corporation Commission to make 


: an 8 percent reduction on wholesale power 


rates assessed the Smelter City Improvement 
Association. The rate reduction for the as- 
sociation, a Verde Valley cooperative, fol- 
lowed a recent hearing held by Yale McFate, 
commission member. Acting upon Mr. Mc- 
Fate’s findings, the commission found the 
wholesale power rates “were in fact exces- 
sive.” The new lower schedule was ordered 
placed in effect “pending further investiga- 
tion and study of rate structures of the Ari- 
zona Power Co.” 


Kentucky & West VirciniA Power Co.’s 
rate reduction of $355,000 a year has been 
approved by the state Public Service Com- 
mission. The commission last December di- 
rected all utilities to show cause why they 
should not reduce their rates in view of 
being relieved of the excess profits tax bur- 
den. Kentucky & West Virginia offered to 
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SWITCHBOARDS 





ENGINEERING SERVICE THAT'S 
UNUSUALLY HELPFUL. No matter 
how difficult your problems of de- 
sign, our engineers have probably 


solved them . . . exceptional ex- 
perience in planning every kind of 
switchboard and special panel- 
board. We take full responsibility 
for meeting all applicable specifi- 
cations and requirements. 


HIGHEST QUALITY, EXCLU- 
SIVELY. The best of materials and 
skilled workmanship, backed by 
rigid engineering inspection. Every 
Pelham switchboard or panelboard 
is guaranteed to give completely 
satisfactory service. 


DEPENDABLE DELIVERIES. Special 
switchboards are designed and 
built with unusual promptness. 
Our deliveries are made when 
promised. 


Call your Pelham representative, 
or write or wire the factory. 


PELHAM ELECTRIC MFG. CORP. 
Erie, Pa. 


SPECIALIZED DESIGN 
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UNEXCELLED QUALITY 


* PANEL BOARDS 
SWITCH GEAR AND ACCESSORIES 










































FOR=SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. _ Plates are so 
designed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 


rust-resistant malleable iron. Write for 
bulletin. 
EVERSTICK ANCHOR CO. 
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Lloctioal (et 
Electrical G 
Connectors 


FACTS 


which form important 
factors in your sat- 
isfaction: 

12% cooler 

50% lighter 

75% lower price 
99% pure electre- 
lytic copper 
conductivity 








100% 


COPPER TUBE 
& PRODUCTS, Inc. 
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lower its charges to large users $213,000 a 
year, which the commission accepted, then 
followed with an additional cut of $142,000 
for residential and commercial customers, 
making the $335,000 total approved. Ken- 
tucky & West Virginia’s first reduction be- 
came effective for large users on January 1. 
The additional cut of $142,000 for residen- 
tial and commercial customers became effec- 
tive May 1. 


SouTHERN Ca.irorniA Epison Co., Ltp., 
has been ordered by the State Railroad Com- 
mission to make a reduction in its electric 
power rates aggregating about $1,725,000 
for the year. The recent $1,500,000 rate re- 
duction decision was preceded by a recently 
authorized slash of $225,000 in power rates. 
Beginning June 1, the new schedule will be- 
come effective for Edison’s Los Angeles 
county residential and commercial customers 
who will save approximately $1,000,000 
through the change. A later September 1 re- 
duction will affect these same classes of 
service, together with other consumers. L. 
Harold Anderson, president of the railroad 
commission, announced that engineers are 
currently engaged in determining basic rate 
spreads for the new rates. 


Soutu Penn Power Co., Hagerstown, Md., 
new rate schedule, reducing rates to 10,000 
consumers approximately $91,000 a year, has 
been approved by the Pennsylvania Public 
Utility Commission. South Penn Power 
serves consumers in portions of Adams, Bed- 
ford, Franklin and Fulton counties in Penn- 
sylvania. All classes of consumers are to re- 
ceive reductions. Residential consumers will 
be saved $32,705; commercial, $19,716; in- 
dustrial, $36,175; street lighting, $1,286; 
miscellaneous, $1,637. Basic monthly mini- 
mum charges in Waynesboro will be de- 
creased from 95 to 75 cents and in rural dis- 
tricts, $1.50 to $1. Guaranteed monthly pay- 
ment by customers served under the present 
rural extension plan will be decreased from 
$12 to $6 per mile of extension. 


EpMonTon Exectric Light AND Power 
Dept., Edmonton, Alberta, Canada, has re- 
duced its electric light rates $286,000 to 
consumers in the first twelve months, effective 
May 1. Under the new rate structure, the 
present domestic rate, five cents for each of 
the first 300 kw.-hr.; four cents for each of 
the next 300; and three cents for all over 
600, and the combination rate of five cents 
for each of the first 30 kw.-hr.; two cents for 
each of the next 120, and 1} cents for all 
over 150, will be combined. The new rate 
will be four cents for each of the first 40 
kw.-hr.; two cents for the next 110 and 1} 
cents for all over 150, with a minimum charge 
of $1. The minimum charge on the present 
domestic rate is $1 while the minimum on 
the combination rate is $2.50. Under the 
new schedule persons using electric ranges 
of 40 kw. or over will pay four cents for each 
of the next 110 kw.-hr., and one cent for each 
over 150. The minimum charge will be $1. 
Under the old rate, they had a minimum of 
$2.50 and paid five cents for each of the first 
30 kw.-hr., two cents for each of the next 120 
kw.-hr., and one cent for all over 150. The 
new commercial rate calls for four cents on 
each of the first 100 kw.-hr., 3} cents on each 
of the next 500 and two cents on all 600. The 
former rate was five cents for each of the 
first 300 kw.-hr., four cents for each of the 
next 300, and three cents for all over 600. 


New Jersey Power & Licut Co. has asked 
the State Board of Public Utility Commis- 
sioners for permission to reduce annual 
charges to its customers by $453,000 under 
the board’s rate adjustment plan. The com- 
pany has proposed both lower rates and a re- 
bate this year. 





Identification Of 
Circuits Is Positive 


Don’t let repair 
crews waste time 
trying to locate 
circuits. Mark 
them with Premax 
Metal Characters 
and avoid costly 
errors. Send for 
details. 
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Division Chisholm-Ryder Co., Inc. 
4606 Highland Ave., Niagara Falls, N. Y. 








CABLE - SPLICERS’ 
WIPING CLOTHS 


IMPROVED PATTERNS OF 
GREATER UTILITY 
Formed-flexible Finishing 
Cloths. Catch Cloths. Crotch 
Cloths. New Type Cloth for 
Vertical Joints. 


Send for literature and prices. 
GEO. £. WILLIAMS, Mfr. 


3035 Aldrich Ave. So. 
Minneapolis, 8, Minn. 


FOR TYPE 
CS METERS 





STAR METER _ SAL 
Eliminates meter tampering. 
without mutilating. SEND FOR'S. SAMPLE. 
STAR PORCELAIN CO. 
51 Muirhead Ave. Trenton, N. J. 


es 
STAR PORCELAIN COMPANY, Ltd. 
49 MAIN ST. TORONTO 14, ONT. 
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Tees, Service Connect- 
ors, Lugs, Grounding 
Clamps, Straight and 
Parallel Connectors, El- 
bows, Cable Taps, etc.,% 
etc. 

PENN-UNION ELECTRIC CORP. 

ERIE, 
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Recent Legislation 


Measures, affecting the public utility 
industry, recently signed by Governor 
Dewey of New York, include the follow- 
ing: 

A bill asserting the state’s right to control 
reorganization of public utility holding com- 
panies if consumer services are affected. Ac- 
cording to legal sources, the measure admits 
that “state law will not control the acts of 
Federal courts in reorganizing utility holding 
corporations,” a procedure established by the 
Public Utility Holding Company Act of 
1935. However, these sources say that any 
change in public service resulting from such 
a reorganization plan must be approved by 
the Public Service Commission. 


The Stephens Bill as Chapter 932, of the 
laws of 1946, to amend the Conservation 
Law. The law will provide that consent may 
be given to public utilities to pass over, 
through or under state park properties, au- 
thorizing licenses and easement for public 
purposes, in relation to division of parks. 


The Marble Bill as Chapter 879, laws of 
1946, amending 4346 Highway Law, to pro- 
vide telephone and telegraph wires, power 
transmission and gas, oil and water lines, 
conduits and cable that cross state thruway 
may in discretion of public works superin- 
tendent be relocated in suitable facilities to 
be installed under, over and across thruway, 
cost to be charged to thruway; such reloca- 
tion may be done by owners. 


« 
Lear Gives Wage Increase 


Lear, Inc., Grand Rapids, Mich., has 
announced a general wage increase of 
161% cents per hour through its presi- 
dent, William P. Lear. “We are fully 
aware of rising living costs,” said Mr. 
Lear, “and realize the necessity of doing 
what we can to help our employees meet 
these higher costs.” Mr. Lear further 
pointed out that the company is now ac- 
celerating its production program for 
home radios, aircraft radios, wire and 
tape recorders, and its complete line of 
electromechanical units. 


» 
Enters Electric Hoist Field 
Wright File Co., Lisbon, Ohio, has ex- 


panded its activities, the outcome being 
the Lisbon Hoist & Crane Co. located in 
its modern large plant. This expansion 
followed the war-time experience of the 
company, which for lack of being able 
to obtain a satisfactory electric hoist to 
handle the heavy parts being manufac- 
tured for the Ordnance Division of the 
U. S. Government, designed and built an 
electric hoist suitable for such purposes. 


Buys New Laboratory Site 


American Society of Heating and Ven- 
tilating Engineers has purchased a three- 
story dwelling and attached two-story 
auditorium-type building in Cleveland, 
Ohio, for use as a research laboratory. 
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Extra strength, to withstand any stresses — 
plus extra capacity to insure minimum IR 
drop! That’s the combination that has made 
these Sherman Soldering Lugs the standard 
of the electrical industry. 












Sherman Lugs are bright and clean, too, with 
no sharp edges or burrs — and the contact 
surfaces are FLAT. 










Write for catalog which gives full specifica- 
tions on a wide range of sizes and styles. 


H. B. SHERMAN MFG. CO. 


BATTLE CREEK, MICHIGAN 










HEAVY DUTY 
SOLDERING LUGS 





Insulating and Cable- Pulling 


GUMPOUNDS, 


of Record-Breaking Performance 








@rapo 


Aut the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 


ing Process, Minerallac gives you a complete assortment for every 











provid e lasting need: dense, viscous and fluid consistencies for high and 
protection against | low voltages in cable-joints, pot-heads, terminal bills, 
corrosion. distribution cables, street lighting, telephone work. 


- > Insoluble in oil or water, for all temperatures. 
Clean, safe, economical — outranks all others in quality. 


Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street—Chicago 7, Illinois 


gMINERALLAG 
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Ask the distributor 
; of Crapo Galvanized 
am Products near you or 
Miwrite direct for fur- 
ther information! 


INDIANA 


STECL & WIRE CO. 


MUNCIE , INDIANA 
































Associated Engineers, Inc. 
Joseph C. Lewis, President 


Management Consultants 
Engineering . . Architecture - - Accounting 
Organization - - Methods - - Costs. 


230 E. Berry St., Fort Wayne 2, Ind. 








BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 





BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power, Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 








E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 


350 Fifth Avenue New York 1, N. Y. 


DAY & ZIMMERMANN, Inc. 


ENGINEERS 
Design . Construction > Management 
Investigations and Reports 
. PHILADELPHIA . 
NEW YORK packard Building CHICAGO 





DOBLE ENGINEERING COMPANY 


Blectrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special i‘roblems in Electrical Com- 
munications. 


Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES INC. 
Specializing in 
TECHNICAL SERVICES 
to those intent upon good quality 
2 East End Avenue at 79th St., New York 21, N.Y. 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way. 
Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 








PROFESSIONAL SERVICES 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS 
ENGINEERS 


DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York « Philadelphia ¢ Chicago « Los Angeles 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


PAUL E. GERST & CO. 
CONSULTING ENGINEERS 
Specialists in 
Electrical Product. Design 
El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communications. 
205 W. Wacker Dr. Chicago 6, Tl. 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports ¢ Rates e Labor relations ¢ Safety 
Purchasing ¢ Costs ¢ Laboratory 
61 Broadway Reading 
New York a. 
1417 K St. N.W. Washington, D. 


FREDERIC R. HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Houston San Francisco 


HENKELS & McCOY 


(Electric & Telephone Line Construction Oo.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill, 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 
Engincere—Economists 
RATE RESEARCH — SALES RESEARCH 


FOR 
POST-WAR PLANNING 


Cost Analysis Rate Cases 
Noroton. Connecticut 









LUCAS & LUICK 


ENGINEERS 


DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 













CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals, 





J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Jingineers 
Hydro-Electric Development, Dams, Water Supply, 


Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 
Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, IIl. 





Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 
102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 
AND 
CONSTRUCTORS 


SARGENT & LUNDY . 
ENGINEERS 
140 South Dearborn St. 
Chicago, II]. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design * Construction * Reports * Appraisals 


80 Broad Street, New York 4 





WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 


1304 St. Paul Street Baltimore 2, Md. 
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